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The Conftruction and uſe 
of the Logarithmeticall 
TABLES. ”— 
By the helpe whereof, Multiplication 3s peeſor- 
med by Addition, Diviſion by Subſtratiion , | 
' the extradition of the ſquareroot by bipartith- 
92, and of the Cube 100t by tripartition,O'e- 
Finally the Golden Rule,and the reſolution 
of triangles as well right lined as ſpberi- 
call by Addition and Subſtraftian. | 
Firſt publiſhed in the French Tongue by 
Edmund wingate,an E ngliſh Gentleman : 


AND 
After tranſlated into Engliſh by the ſame 
Author. 
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The third Edition , diligently correQed, and | 
enlarged by the Auchor bimſelf, 
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Eav 5s pinopuadng, YO mAUKURING: 
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High, and Puiſfant Prince 
Jzan Barrisrn, 
Gaſton de France,the Kings 

onely- Brother, Duke of 


Anjou, &c. 


, good luccefle I bad a few 


! tile, that contained the uſes 


is therein handled : True it is, I feared to 
ſeem raſh to appear ſo often before your 
| Highneſſe,yet n—_— the quality of the 
ſubjeR)I - dn this no lefſe yours then the 
former, they having inſeparable dependency 
one upon another : Wherefore 1 promiſe my 
ſclf this hope, that although I cannot now 
avoidthe cenſure of raſhneſle , yet bave I chis 


TO THE MOST. 


©Bi&. fx Ok illuſtrious Prince , the. 


@, moneths agoe, in preſenting | 
? unto your Highneſſe a Trea- | 


of a new Rule of Proportion , hath made mee || 
adventure to preſent you with this alſo,which | 
containes the ground, & conſtruQion theres- | | 
of, and beſides the demonſtration of all that | 


| 


A 3 ; to | 


——— — —— —_— 


Fat. 


Ir 


| TheE piſtle dedicatory. 


——— 


to comfort me , that herein I have aſſayed to 
doe; that whereumto I was wholly obliged. 
Your Highneſſe may excuſe the meanneſle of 
the preſent,” {For great Princes, ſuch as your 
Highneſſe cannot expe& from their , inferi- 
outs, preſents atſwerable tothe greatneſſe of 
their quality.; butthe Law that ſhould not 
admit preſents of apy other ſorr, would both 
deprive them of the; acknowledgment due un- 
ro them , and their SubjeRs ot the content- 
ment they may receive to make appear the ar- 


+ | ,deht deyetion they have to render them ſer- 


Þ vice, 'which T have enforced my ſelf to doe 
| witti the ereareſt affeion , and bmifſon > 
thatis poſſible for him to perform, who de- 
fires for ever to remaine DIR. 


'Y Our Higneſſe Ix 

| E q TEE Fe but all ſervice 
ts ot deonal, 
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os efoatoaio to tro toeteatis es? 
The Preface. | 

Or as much 4s amongft 
many . inventions 's' that 


- Bl ticks, one can be found 
SSD comparable to this of the 
Logarithmes, the worthy labowrs of 
thoſe learned men which. have inde- 


| accordingly: theſ> areyfirſt, John Ne- 
per, Baron of Merchiton +» Scotland, 
who hath due right to challenge the 
firſt invention of the Logarithmes i» 
generall:then, Maſter Henry Brigges, 
profeſſor of Geometry in the Vaiverſs- 


uted the invention, and f.ubricky of 
that kind of Logarithmes , of Which 
we treat in this inſuing diſcourſe , and 
which are farre more expedite ,. then 


W concers the Mathema-| -- 


voured toadvance it, areto be prized | 


ad Oxtord, to whom is duly attni- | 


AJ thoſe” 
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| Sines 
| aud miuutes of the Duadrant. Now 
| thi T reatife following, t nothing elſe 
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ThePreface. 


thoſe of Maſter Nepers invention ; 
Laſtly, Maffer Edmund Gunter, 
profeſſor of Aftrouomy gn Greſham 
College in London, who hath takes 


| £7048 paines in calculating of a table , 


contajning the Logarithmes of the 
goes | Tangents of all the degrees 


but an orderly Compendium as well 


| of the conſtruttion, as alſo of the jaynt 


+ and ſeverall uſes of Maſter Brigpes 


his Logarithmes,and _ Guncers) 
ſaid T able : for although the inſuing' 
T ables(now publiſhed in this Edition) 
be not the very ſame With theirs, yet | 


| are they taken and collefled ont of 


theirs, and do all participate of the 


Leif ſame nature tn operation ; andcon- 
1 cerning the ſame Treatiſe , you ſhall! 
[fwrther obſerve, that the three firſt 


| Chapters thereof are nothing elſe, but 
an abridgment or rather a briefe ex- 


Pe EY 


pla-' 


1 then thoſe which he there uſeth ; not 
| preſſe the ſutbjeftt matter ; but like- 


The Preface. 
planati 0 of hat, which maſter Bri &8es 
delivers in bu Book (intituled Arxich- 


metica Logarithmica) wherein I pro- 
duce no other Tables or Examples, 


onely becauſe they are apteſt to ex- 


wiſe to the end that ths Tra# might 


ſerve as an introduttion to that learn- 


i ed work of h15. 


| king 4 journe | 
| appineſſ to L the firſt tranſporter of 


parts ; where as ſoon as I was arrived 


The occaſion of compoſias t915 T rea- 
 tiſe was thu: In Anno 1624. 1 ma- 
into France, had the 


the uſe of theſe inventions rato choſe 


divers Mathematicians of the chief- 
eſt note in Pars,veforting to my cham- 
ber, and I communicating unto them 
firſt, the manifold »ſes 7 Alpen Loga-| 
rithmes deſcribed upon Maſter Gun- } 
ters Croſle-ſtaffe, w earneſtly im- 


portwuned me to expreſſe them by ſome 


| 


i 4 ſhort 


k 
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E's TW Pome:  \ 
| ſhort Trattate in the French tongue, 
| which when Thad conjpoſed, and pre- 
| fixed therennto 4 Preface, declaring 
i the whole Hiſtory.of the rare inventi- 
on of Logarithms, (viz. ſuch as you | 
find at the beginning of this). as alſo 
of Maſter Gunters exquiſite inventi- 
on far projetting the Logarithmes in 
| plaine , 1 Was adviſed by Maſter 
Alleaume, the Kings chief. Engeneir 
; Fo dedicate my "ape po Monſieur the 
, Kings brother , whoſe favonrable 
admittance thereof , encouraged me 
not long after to.preſent hinuwith this 
other T reatiſe alſo , which containing 
| the grounds and demonſtrations of all 
| that was handled in the other book, he 
was alſo pleaſed graciouſly to accepr. 
', | Thus expetting no leſſe favonr at 
home, then I have. already received 
among ſtrangers] have now the third | 
time adventured to: expoſe thig ſhort 
| diſcourſe 9 the publike view, 
Ls, > Oo THE 
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CONSTRUCTION &USE 
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LOGARITHMETICALL 
| TABLES. 


CHAP. I. 
The Definition, and Nature. of Lo-- 
garithmes in general, 


OO —  —— 


5 * Oparithmes aje Numbers, 
C&S which being fitted to propor- 
J t7onall anmbers retain al- 
I ways equall differences. 
| =D So.che proportionall num- 
SPAS bers being'2; 2, 4,8; 16, 
32;64,128, 256, 512, 1024, &c, you miy: 
appoint unto them for Logarithmes the mim- | 
bers ſubſcribed under the letters A, B, C, D, - 
or any other at pleaſure; ſo that the differen- 
.cez of thoſe Logarirhmes be alwaies equall , 
when the #umbers unto which they are firred, 
are:-proportionall. | 
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But now tothe end you may the more eca* 
fly, ungerRand the nature of thiſe L,ogo- 
richmes,obſ erve this propoſition following. 

when. four numbers gruen, the ſecond ex- 

ceeds, the firſt azmutch as the Ke wth owes , 
| the thixd ; the (ung. of the firſt ex-the fourth 1s 

equall tothe ſhum of the fray yer thisd. 
| Example, theſe numbcrs 8,14,1 7,2nd 33 
being given, the ſumme of14, and 17. (being 
| added together)is egugl tothe ſum.of 8,8 23. | 
From. hance neceſlarily. follaws this C oxollaxy.. | 
| When.four numbers are propartienall , the | 
ſumme of the Logarithms of the mean numbers. | | 
| s 
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# equall to the ſumime of the Lozarithmes of 
the extreames. 

So the four proportional numbers be- 
ing 2,8, 16, and 64,and the Logwithme of | 
2,(in the column of Logarithmes ſubſcribed 
under theletter C)being 8 , the Logarithme 
of 8, 14 ; The Logarithme of 16, 17, and 
the Logarichme ot 64, 23 ;- I lay the ſum of 
14 and 17, the Logarithmes of the: mean i 
numbers,is equal] ro the farm? of 8 and 23, | 
the Logatithmes of the extreme numbers, as 
it appeatres by the example of the propoſition | 
aforegoing. | 


CHAP. It. 
T he uatnre of the Logarithmes 
ſpoken of in the Treatiſe following. 


He numbers continually proportional, . 
| which M. B»}gges(in the calculation of 

bs ChilSadsJhrch propoſed ro himnſelf, are r, 

' 46,100,1co0,&c,to which numbers he hath 

 aGigned for Lopariewnes,0000, 8c. 10000, 
&c.20000,8c.300920,&c.thatis to fay,to t, 

the Loegarichme 0000, &c, to! 20, the Lo- | 
 garithc 10000, &c. to 100, the Loyarithm 
- 20200 ,, Kc, to 1000, the Loyarithme 
| 30000, &0e. And atrer ſhewerh the way how 
p 


to 
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| to make the meane Logatithmes, viz. of the 
numbers placed betwixt 1, and 10; betwixe 
io and; 100; betwixt x00, and 1000, &c. 
ſome of which Logarithmes- you ſhall finde 
placed in the Tables following, . 


—_— 


p A B C | D- 

x 0,000000 '  21/0,000008 

| {-) 1,000000  3j0,301029 

100 2,000000 F 4[9,602059 
J|x009 z,oececol ye 1 - $!/0.903089 

10000 4,000000 T 16,1,204119]. 

100000 | 5,000000| ; 32 1,0F149 &e. 

1000000 | 6,000090 64\1,$05179 : 

100000900 7,090000 _ 126, 2,107209 


Wo ne arg rom -256 2,408339 
$<4%, $9260 
1024 3,001299| 


— 


In the firſt of which, you may obſerve. (in 
the Columne marked bythe letter A)a ranke 
| of numbers continually proportional from 1, | 
and over againſt each number his reſpe&ive 
Logarithmin the other column fagned by the 
letter B, 
| In the ſecondtable(in the Column noted 

with the letres C) there is another ranke of 
numbers, which are alſo continually propoy- 
| tienall from 1, and juſt againſt each number 
his 
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his proper Logarithm (in the other column . 
figned by the letter D) calculated according 
to the reaſou and proportion of the 'Loga- 
rithmes in the firſt Table, ſo that ſuppoting 

the Logarichme of 1, to be o, ©: 0000, &c. 

and the Logarithme of 10, to be 1, 000006, . 
&c: the Logarithme of 2 will be found, 

301029, &c, , 

Now having put the Logatithme of x to. 
be 0, 000000, &c. and the Logarithm of 10 
to be 1, 000009, &c, from hence neceflacily 
follow theſe Corollaries. 

1 The Charafteriftichs of the Logarithms- 
aſſigned to the numbers , propounded ia the 
firſt of the tables aforegoing, increaſe by unites. 

The Charattenſiich.ot a Logarithmis the 
firſt figure of the ſame Logarithme; ſo in the 
firſt of che premited Tables the CharaReri- 
ſtick of o, 0000090, (the Logarithm of 1) is 
0; the Charaft. of x, 000000, (the Loga-- 
rithm of 10)is 1; the CharaR, of-2,000000 
(the Logarithme of 100) is 2, and ſodf the |. 
reſt .in their order ; And this CharaReri- 
ſtick ought. to bee levered by a point or 
Comma, trom thereſt ofthe Logarithm , as 
you may obſerve by the foreſaid tables. . 

2 The Charafteriftiche of the Logarithme 
of any number comprebeuded betwixt any two 
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obſcrve that 2, 4,and 8 being numbers com- 
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| erm 

of the propertionals in the firft Table , differs 
<> from the Charafieriftich of the —_— 
of the firſt of thoſe two proportionals. 


$0 in the ſecond table atoregoing you may 


prehended berwixt t and 10, the common 
Characteriftick of their Logarithmes is © ; 
wiz. the Charat. of 0, 000000 the Log 
rithme of s ; Again, 16, 32, and 64, being 
numbers contained betwixt 10 and 100, the 
CharaReriftick of their Logarichme is 1, 


—_—— 


viz. the. CharaRteriſtick of 3», 000000, the 


tthme of 10.; in likemanner the Cha- | 
radtcriſtick of the Logarihmes of 2a$, 256, | 


30d $12(being numbers ficgate berwixe 190 


and 1000) is 2, which isal(o the Characte- |} 
riſtick of 2, 000008, the Logarizthm of 100; 
and (ſo con{:quently of all other numbers | 


comprehended berween thoſe proportionall 


; numbers of the Table A. B. 


3 The Chavatheriftihe of any Logarchm uw 
abwaies an unit lefſt , then the number of p/a- 
ces, whereof the number ,unto which i belongs 
dath: confi : For ib a Logarithme be pro- 
pounded,whicbhach for his charaeriftick 0, 


' the number, unzo which that Logaritbm ap- 


BY 


Rn Ma cn. 


| percaines, (by the lai Carolfaryy exceeds not 
x6, and therefore mui neods/ confifh bur of 
oxe 


om - 
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| 3 ' 0ng onely place ; So in the Table C D 

| © | 0,gaza8g(whoſe CharaQ,is 0)is the Loga- 

' .  , rithmeof8, which is a number that conſiſts 

| of ane place; in like manner whea a: Loga- 

| rithme is propounded , which hath for bis 

| Chara. 1,the number, unto which that Lo- 

' garithm belongs, conſiſts of two places : (@ 

again (in the Table C D) 1, $06179(whoſe 

'baxz. is 1)is the Lagarithme of 64,which 

thexefore conſifts of two places 3 and focon- 
ſequently of there, 

4: The Logarithmes of this kind ought all to- 
couſoft af equal places: For you may propound 
them. to conliſt either of ſeves places,asthoſe. 
in the premiſed tables A B and C D,or of ff 
| ceen.places, as M. Brigges hath thought moſt 
convenjent (priacipally tor large compurati= 
ons)or of as many places as- you. pleale, but 
when you are once reſolved of how many 
places the Logarithmg of your tablg ſhall conn 
-{alÞ, you not altex yaur firſt reſolution, 
ay to.make, the Logarichm of 2 to.be 301029- 
| Vi £9. conhaſt of fx; places, and the Laga- 
| richen,of 16, wig. 20419 to have ſqven, but 
j ' rather in, this caſe you. are to. prefix befoxe 
| 394029, 2,cypbes ro. make iv conkift alfa of 
' ſeven placc3,and. then the camplaat Logay 
| richm of 2 will be o, 30.1949, as. inthe table 


- CD, 
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CD, which o ſerves likewiſe for the Chayadt. 
- that Logarithm, as before hath been ſhew- 
ed, 

5. 1n multiplication , the ſumme of the Lo- 
garithms of the multiplicand and of the mul- 
tiplicator is equall to the Logarithm of the 
Produtt. . 

For as much as inevery multiplication 
there are four proportionall numbers,vix. as 

I is to the: multiplicand, ſo is the multipli- 
cator to the produR, and the Logarithme of 


| 1being 0,000000,ir is manifeſt by the Coro/- 


lary of the laſt chaprer,that the ſymme of the 
Logarichms of the multiplicand and multi- 
plicator is equall to the ' Logarithme of the 
produ& ; for example,16 'bting given to be 
muleiplyed by 4, the produ is 64, and here 
the proportionall numbers are 1, 16,4,and 64 
(for as 2-to 16,(o is 4 to 64)] ſay then that: 
the ſumme of the Logarithmes of 16 8 4(the 
two mean numbers of that proportion (is 
equall ro the ſumme of the Logarithms of 1 
and 64 (the two extremes) by the: Corollary” 
laſt cited 3 -but the Logarithme of 1 being 
0,0000c0O the addition thereof alters not the | 
Logarithme of 64,therefore the Logarithme 
of 64 the produ&t , muſt needs beequall to' 


the ſumme-of the -Logarithmes of 15 and 4 , 
the | 
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the termes propounded to be multiplyed: for 


4 
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better explanation of this Coro/layy findin the | : 


premiſed. zablg.C:D the Logarithme of rs,- 


which is 12,2041 19,as alſo the Logarithm of | 


4, being 0,602059, theſe Logarithms if yoy: 


add porn 1a is 1,806178,which 
is the Logarithm of 64 (the produ&) as you 
may”. obſerve by the ſame table : onely here 
there 'wants an unit in the Jaſt place, bur the 
want of an unit or two if the laſt figure 
of the Logarichm either in this, or any other 


operation whatſoever begetteth no error in | 


thew ork, 

6. In diviſion, the ſum of the Logarithms 
of the diviſor and of the quatient is equall te the 
Logarithm of the dividend :Far as the diviſor 
isto x, ſols the dividend to the quorientzand 
therefore(1 being alwaies in divifon one of 


| the meaue numbers of that proportion)l ſay, 


the Logarithme of the dividend , notwith- 


ſanding the Addition of 0,00-.000 (the Lo- | 


aricthme of ro unto it, remaines ſtill rhe 
2m wichout alteration: for example, 64-bt- 
ing given to be divided by 4, the quotient 
will be 16,and the ſumme of the Logaricthms 
of 4(thediviſor)and 16 (rhe quotzent)is equal 
tro the Logarithm of 64 


7. In 


—_—_ 


| 


4 f 64 (che dividend)as ap- | 
pears by the example.of the laſt Corollary. 


t 


| 


A 
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7. In any ranke of numbers continually pro» 


| portionall from 1,the Logavithme of any one 
of them being 'drvifled by the deeonination of 


the power, which it challengeth in the ſume 
ranhe, the quotient will give you the Loga- 
rithm of the root. 

In the ranke of the proportional! numbers 
of the table C D, 2 bcing the 7oot or firſt 
power, 4 the ſquere or ſecond power, 8 the 
Cxhe or third power, 16 , the btquadrate or 
fourth power , 3 2 the fift power ; 64 the ſipt 
power, &c.1 ſay the Logaricthmof 4 $,16,z32, 
64,0r of any of che oth: r ſubſequ-nt propoy- 
tionals in that rank being divided by the De- 


| nomination of the power , tht: the ſame pro- 
portionallchimerth in theſame ranke,you Hal 


find-in the quotient the Logarithm of 2 the 
root; for example, in the fame table the Loga- 


| rithm of 4 (the ſquareor ſecond power) viz. 


0,602059 being given, I demand the Loga- 
rithm of 2 the yoot , here the devomination of 
the power, that the proportionall 4 chal- 
lengeth in that 'ranke (being the ſquare or 
ſecond power) is 2, wherefote.if 0, 60:059 
the Logarithm of 4 bee divided by 2 , the 
quotient will be 0, 301029, which is the Lo- 
irithme of 2 , the root , as appeares by the 
To Table ; So likewiſe o, gozo89, the 
Lo- 
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Eogarithme of 8-(the Cube or third power) 
being divided by z,lcayes youin rhe quotient 
the ſame 0,301029; and 3,010299 the Lo- 
garithme of 1024 (the tenth power) being 
propounded and divided by to (the denomi- 
zation of his power)gives you in the quotient 
391029;before which if you prefixe © for the 
CharaReriftich (:ccording to the fourth Co- 
rollary of this chapter(the total is 0, 302029, 
viz.the Logaricthm ot 2 the 100, as before , 
and ſo conſequently of the reſt. 

8. Is any ranke of numbers continually pro- 
portionall from 1, the Logarithm of the root be- 


ing multiplyed by the denomination of any of | 
the powers,the produft is the Lagarithm of the 


fame power :this Coreltaryis the exverſt of the 
laſt:for example,in the rank of numbers pro- 
pounded in the laſt Coro{lary, 0,30 1029 (the 
Logarithme of 2 the root) being doubled or 
multiplyed by 2 produceth 0, 602059, the 
Logarithme of 4,the ſquare,or lecond power 
nt the ſame Logarithme o, 301029 being 
trebled or multjplyed by three produceth o, 
90z;o08g the Logarithme of 8 the Cube, or 
third power, and {o of the reft, The truth of 
theſe two laſt Corollaries may bee evidently 
demonſtrated by the deftuition of Loga- 

richmes, being conſidexed rogether with the 

12 


of the Logarith. Tables. 11 


| 


] 


L 
4 


j 
1 


| 


tt en CI” 


[Iz The Conſtruition and uſe | 


 ——— 


12 Rule of the 9 chapter of the firſt- booke of 
my Arithmettck. 
CHAP. III. 
The Geneſis or Fabrickeof the Loga- 
rithmes treatedof in the inſuing 
; diſcourſe. 
He Logarithme of x , being put 
0, 000c00, the Logarithme of 1o, 
1,000000,the Logarithm of x 00,2,0000c0, 
&c. in the next place it will bee requiſite ro 
ſhewrhe way how to make the Logaricthms of 
| the weane numbers , viz. Of 2, 3, 4, &c. | 
which are ftuate betwixt x,and 10;of 11,12, 
x3,8c. which are placed betwixt 10,8 100 ; 
| and ſoof the reſt, which we intend to «xplain 
in the reſolution of the Problemes following. 


PROBL, 1. | 
The number 10. being given to finde 
ſo many continaall meanes bet\Wvixt 
it and 1,till that contingall meane, 
Which comes neeref} 1, may bee a 
mixt number lefſe then 2', and ſo 
neere 1, thatit may have ſeven cy- 
phers placed before the ſignificant 


fignres of the numerator, b 
Al- 


— 


— 


—| 
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A tho amongſt the proportional 
"A numbers of the: Table A-B;, I might 
make; choice of any ene-of them to effect 
our preſenr.deſigne, yet becauſe the number 
10, being the leaſt; is the fitteſt for. that 
purpoſe, Inominate that -to be taken rather | 
then any other ; Having therefare placed afier 
the number 10,towards: the right band. « com- 
petent company of cy phers(viz.eight and twen- 
ty to the end the operation may be thereby made 
the more exatt)extrabt the ſquare root of that 
-| number ſo enlarged, this done;3ou ſuall finde 
| that roottobe + : | 
16229966016837 
4: opcoboaeddta; ; 


Which being a mix number confiſting of 
three 1xzegers and a Decimall frattion , may 
likewiſe + kan to: the rules of decimall 
Arit bmeticþ)be more . conveniently expreſt” 
without the denominator 3 thus, 

3-16227766016837, 

Having by this meanes found the exatt root 
of 10,amnex unto that 70ot ſo found fourteene 
cyphers more, and then working by that mire 
number ſo ordered, as if it were a whole num- 


"y , ber, | 


- 4. 


| ET 


Xi 
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er, extradt the ſquare root thereof, which you 
ſhall fade ro on Y F | 


IT. #7829794 1003892, 


| Ando proceeding ſucceſſcvely by a continus- | 
| ue 108 you are to' produce ſeven and | 
twenty 'ſquare roots, 07 'cantinuall meanes-be- 
twive'ro-and 1, vig; ſuch asyon findeplaced: 
in rhe f6rhcolrmane of rhe table hercunto an+ | 
nexed;which done,you may obſerve, that the 
three laſt commuall meancs/(marked byche 
letters ig hand!) vige 
1,00000006862238 


1,00000003431119- - 
1,.00060001715559 


are,exch of them mite mumbers leſſe thetr 2, 
and greater ork; w_ _—_ to/have an 
ven cypbers. placed before: rhe fyificet 'x5-48 
ponds their Numerators', accordiny to the-| | 
demand of this preſerit Probleme, 


"03 pay 0000,&c. 


— C— 


| I, ©000C000000000 | 


| 


A 3,16227766916837 | |, 500cop00pcOOD | 
p .778$17941003892 | [0,250000200000000 |, 
Cir. 33352143316332|||0,12 5000000500000 | 
1:15478 $945 { | [0,064 Feo80000-00d | 
I. 0746090683313 1 9,031250900000000 : 
1,03663 2926; 2043765 6,or 5625000000000 
L.er815192 _ $484 6,007V1 2500000800 
eyes 444] og ron 
1.004 59736 [0,00 1953 12 5OSE008 ; 
Þ cla c/o 7 HOPS FETEATRRIAG 
1-OOLL oi 13 24139987 ;[0, 000488281 2 5000s 
1,0005623 1260230 | ,[9,0002441 4062 5000 
1,00028111678778 | [0,000122079312500 
1,00014054851694 | '[0,000061035156250 
1.00007029198g941| |d,0o00J0517578125 
$:90003 $33 527246 0,00801 5258789062 -.; 
.000017J6748442 | [0,000009629394531 
[1-00aco$y827036g | [0;,000003F14697265 |: 
1,00000439184217 | [0,00000190734863 2 |! 
I1.02000219594867 | [0,0000009536743 16 
,00000109795373 | [0,0050004768377 58 
Looc0G0543ggg24 [0,000c00233g185{9 9: 
; {loog00927448957; [4,999000x19209289. 
; |11,000000137324477 0000059 
G |100000006862238 [9,00000002g9862322 
H 1.0000000343 1119+ |9,000080014901161 
E j1-00000001715559.., 0900000007450 53p 


After | 


N 


K 
M-; 


OI TONS + OO _ 


After theſattie manner may-you find out as, 
many Continuall* Meanes , as you pleaſe, Be-- 
ewixtafiy other number given and x, if you- 
joyne Cyphers thereunto,as you have been di- 
re&ted toannex them unto the number 10: 
Neverthelcfſe here obſerve, that alrhongh (by 
the teſolution of this Probleme)you ate advi- 
ſed toextraQtſo rriany continual. weanes,thar 
the laftſfould haye bat ſever Ophers before 
the ſignificant figures of bis vumerator ;_ yet 
you are to underftind that this is onely neceſ- 
ſary when you intendthat the Logarithms of 
che tabſſe, you arc to make, ſhould conhſit of 
2 places, as thoſe in the premiled Tables, 
B,and C D;tor when you intend the -Lo- 
garithmes of your Table ſhal conſiſt of eight, 
ten, twelue , pfteen,or of any other greater 
number of figures, it will be requiſite to pro- 
duceſo many continuall meanes;till the laſt 
of them may have as many-cyphers , before 
the ſignificant figures of his -numeracor , as 
the Logarithmes of your intended table ſhall 


have plares. 
PROBL. I. 
The Logarithm of 10, being given to 
make the Logarithmes of all the con- 


tinuall 


—_ te th. tha 


[176 TheConſtruttion and uſe 


— "——_ > 


— 
* 


of the Logarith.T, ables. 17 


tinuall meanes contained betwixt 
IO, and : 


H is Probleme may eaſily be reſolved bJ 

the ſeventb Corollary of the laſt chapters | 
for(iu the Table aforegoing )the number a being 
the ſquare r00t of 10,4f you divide the Loga- 
rithm of 16 by 2,you have the Logaruthm of the 
ſaid number a + in like manner dividing the | 
Logarithm of the number 2 by 2, you have the 
Logarithm of the number b, & ſo proceeding 
inthe ſame order, the Logarithmes of all the 
continuall means betwixt 10 & 1 may be eaſs- 
ly found out. 
- For example,in the ſecond Column of che 
Table aforegoing 1,00000000000: 000 be- 
ing aſſigned the Logarichm of 19, halfe of 
it, viz, 0,50000, &c. ligned by the letter d, 
is the Logarichm ofthe number a(the ſquare | 
r00t of 10, by the CoroHary laſt cited : In like | 
manner 0,25000, &c, being halfe 0,500- 0, 
&c, is the Logatithme of x 4 number b, and 
©, 25000, &c. the Logarithme of the num- 
ber c, andſo bans of the reſt; ſo that 
at [iſt as you have in the firſt Column of the 
laſt Table 27 continuall means betwixt 10 and 
1,as aforeſaid;{o may you likewiſe make (by | 


— 


the reſolution of this Probleme) for all hoſe ? 
B conts- 


—_——— 
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continuall meanes, reſpeEive Logarithmes, as 

you may obſerve them placed in the other 

columne of the ſame Table, . 

PROBL, III. 

A mixt number being given, which 
being leſſe then 2,and greater then 
x,comes ſo neere unto 1,that it hath 

ſeven ciphers placed before the fig- 
nificant figures of the numeratorgo 
make hu proper Logarithme. 


Efore we come to the reſolution of this 
Probleme , this propoſition following 
muſt firſt be obſerved. 
then a mixt number. which being lefſe then 2 
and greater then 1, comes ſo neer to one, that 
| it bath ſeven cyphers placed before the ſrgni- 
* | fcant figures of the Numerator ; the firft ſe- 
ven ſignificant figures of his Numeratoy are 
double the firſt ſeven ſignificant figures of the 
| Numerator of his ſquare 700t. 
{ For example,the number x,00000006862 2- 
| 385621025737187482,being propounded, 
which being a mixt number leſſe chen 2 , and 
greater then 1, hath ſeven ci _—_— be- 
fore the ſignificant figures of his Numerator. 
| I ſay, 6882238, the firſt ſeven ignificant fi- | 


| Sures of his numerator are doyblero 34311 : 9 
| the 


| 


—_ —— 


— 


——- — 


— 


the firſt ſeven ſignificant figures ofthe nume- 
rator of the number 1, 000000034311192, 
which is the ſquare root of the ſame number 
ſo prepounded : And this obſervation holds 
likewite true inall other numbers of the ſame 
kind, though they have moe or fewer cyphers 
then ſeven placed before the ſignificat figures 
of their Numerators ; for look how many cy- 
phers are ſo placed before the fignificant fi- 
gures of their Numerators, ſo many of their 
firſt ſignificant figures are double ro as many 
of the firlt ſignificant figures of their ſquare 
yoots ; Howbeit, the reaſon , why in this pro- 
poſition I confine wy ſelfe againe to the 
number of ſeven figures, is, becauſe ſo many 
onely are conſiderable for the making of the 
enſaing Tables, whoſe Logarithmes 1 intend 
fhall conliſt of ſewer places, according to the 
reaſon formerly alledged inthe firft Probleme 
of this chapter. 
From hence follow theſe Corollarics. 
1.The pgmficant figures of the Numerator of 
anumber of this kinde, and the ſignificant fi- 
grres of the N umerator of bis ſquare root leſſen 
themſelves lihe their Logarithmes, that 15 to 
ſay, by halfes. 
For example, in the lower end of the table 


Ge  nR 


aſoregoing , as the a, PR k is balje the 
Z 


_— — 


— — 


Lo- 


— 
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CE i 


Logarithme y;ſo 34311 19,the fignificant fi. 
gures of the Numerator of the number þ,are 
the balfe of 63862238, the lignificant figures 
of the Numerator of the number g. 
- 2. Therefore any two numbers of thus kinde be- 
ng given;their Logarithms,and the ſignificant 
figures of their Numerators are proportional. 

E xample,the numbers of gand h being gi- 
ven, ſay,as 6862238, the fhgnificant figures 
of the Numerator of the number g,are to 34- 
31119,he ſignificant figures of the Nume- 
rator of the number þ;ſo is x,the Logatithme 
ofthe ſaid number g to kh, the Logarithm of 
the ſaid number þ ; 1nlike manner the num- 
bers g and | being given, as 6862238 is to 
1715559,(0is the Logarithm to the Loga- 
richm 7. 

And this Rule holds true in any other 


— 


| the Golden Rule: For, _ 


number of this kinde,though it be not one of 
the continuall meanes betwixt 10 and x : for 
the fgnificant figures of the Numerator of 
any ſuch number beare the ſame proportion to 
his proper Logarithy , that the ftignificanc fi= 

ures of any of the numbers marked by the 
Don g,b or | beareto his, 

Thele things being thus cleared,jirt is ma- 
nifeft, that a number of this hide being gi- 
ven,the Logarithm thereof may be found by 
AS 


——_ 
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As the ſtenificant fignres of the Numerator 
of any one of the numbers (ſigned in the firſt 
columm of the laſt Table by the letter g, bor) 
are ts hu reſpeFive Logarithn : 


rator of the number given, to the Logarithme 
of the ſame number. 

F xample,the number 1, 00000001031301 
b:ing given,I demand the Logwichme there- 
of : I ſay then, 

As 6862238 the ſignificant figures of the 
numerator of the number g,are to 29802322, 
the Logarithm of the ſame numberg. 

So arc 1021301, the ſignificant figures of 
the Numeracor of the number given , to 
435728 1,the Logarithm required. 

Before which it you pretix nine ciphers, 
to the intent it may have as many places as 
the Logarichmes in the Jaſt premiied Table, 
(viz. 16) iccording to the fourth Corollary of 
| the laſt Chapter, the true and intire Loga- 
rithme of 1, c 0000001021301, the number 
given, is0,000005c04357281 3 and thus at 
Jait you have the cleare relolution of the Pro- 
bleme propounded. 


B 3 PROB. 


q 
So are the ſegnificant figures of the Nume- 


| 


7 


— EC E_ 


i em ———— eg 


PAOBL, IV. 
Any number whatſoever being given, 


\ 4 Ou may make the Logarithm of any num- 
| ber whatſoever , if firſt you produce [6 


i many Continuall meanes betwixt the ſame 


number and 1,till the continuall meaxe,which 
comes neereft 1 may have ſeven cypheys placed 
before the ſtgnificant figures of bis Numerator; 
For, 1:5 being done, you may readily find out 
the Logarithm of that continual! mean, @f then 
by often doubling & redoubling that logarithm 


! ſo fonnd(according to the number of the contt- 
| zuall meanes at firſt produced) at laſt you ſhall 


fall upon the Logarithm of the number given. 
Example,the number 2 —_ given, I de- 

mand the Logarithme thereof : Here firſt 

(according to that which hath formerly been 


taught in the firſt Probleme of this Chapter) 


| produce ſo many continuall means betwixt 2 


and t, till that which comes necreſt « hath 
ſeven _ placed before the ſignificant fi- 
gurcs of the Numerator,which after three and 
twenty continued extraQions I tinde to bee 


| 1,00000008362958 ; Thus continuall meane 
| being 
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ro make the Logarithm of the ſame: 


— 


— — 


| ſhall inde the reſpeQtive Logaric hmes,which 


| tinuall meane in the Table. 


—_— —_——_ 


—"—_ 
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being thus found , (by the dire&ion of the 
Probleme aforegoing) I finde the Logarichme 


thercof,which is 0,000000035885571( For | | 


As 6862238 to 29802322, 
So 8262958 to 35885571) 

This Logarithm being doubled will produce 
(by the latt Corollary of the fecond chapter) 
the Logarithme of the contiuuall meane nexc 
above 1, 00000008262958 ; and ſo if you 
dogble ſuccefilively the Logarichme ' of each 
continuall meane,one after another,according 
to the number of the extrations (vix+ three 
and twenty times in all) at laſt you thall hap- 
pen upon the Logarithm 0,30102998 797 5- 
168, which is the Logarithm of 2, the num- 
ber propounded : The whole frame of the 
work is plainly ſet down in the Table follow- 
ing,z For in the fir; Columne thereof you - 


have three and twenty continuall means be- 
twixt 2 and 1,and in the other Columne yau 


—— - 


are produced by a continued doubling and ye- 
doubling of 0,0c 00000; 5885 571,the Loga- | 
richme of 1.00000008 262958, the laſt coy- 


B 4 2.0000,&c. 
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2,0000,&c. 


I, 41421356237303 
1, 18920711500272 
I. I90509713266F25 
I, 04427378243220 
x. 02189714865645 


1. oio338g28605285 
7, 00542990111387 
1, 00271127505073 
I, 0135471989237 
1. 00067713069319 


1. ©00338$5o80g274 
1, 00016923970533 
1, 00008461627271 
1, 00004230724140 
I, 00002115339696 


1. 00001057664255 
1. 00000528830729 
x, 00008264415015 
1, 00000132207420 
7, 00000066103688 


—_— 


I. 00000033051838 
1, 09200001652F59197 


1, c0000008262958 | 


| 


0,301029987975168 


0,150514993987 584 
0,075257496993792 
0,037628748496896 
0,018814374248448 
0,009407 187124224 
©,004703 593562112 
0,002351796781056 
0,00 1175898390528 
0,000587949195264 
0,000293974597632 


0,00014698; 298816 
0,000073493649408 
0,000036745824704. 
0,000018373412353 


| 0,000009186706176 


0,000004593353088 
0,0029002296676544 
©,000001148338272 
0,0008090574169136 
0,0000002!708 4 568 


©,000000143 54228, 
0,00000007177 1142 
0,00000003 5835578 


— 


i 


25 
But now(becauſe the Logarithmes of our 
intended Tables. ſhall confiſt onely of ſeven 
places,(according to the obſervarion made in 
the end of the firſt Probleme of this Chapter) 
Ot the Logarithme 0,301029987075168 [ 
take onely the firſt ſevez figures, towards the 
left hand, adding 1 unto the ſeventh figure , 
becauſe the cight figure(being g)doth al:nolt 
carry the yalue of an unite ro the ſame (e- 
venth figurezand then ar laſt the preciſe Lo- 
garichme of 2, the number given , will bee 
tound 0,301030 : And thus as the Loga= 
rithme of 2 is made, ſo may you likewiſe 
make the Logarithme of any other number 
whatſoever ; Howbeit the-Logarithmes of 
fome few of the prime numbers being once 
thus diſcovered , the Logarithmes of many 
other derivative numbers may be found ver 
afcerwards without the trouble of ſo many 
continued extratFions of the ſquare root. For 
example, having thus made the Logarithm of 
2, you may exfily know the Logarithme of 
5 3 for dividing 10 by 2, the quotient will be 
'5 3 butthe ſuxmme of the Lozarithmes of the 
diviſor, and the quotient,is equal! ro the Lo- 
garithme of the divid2nd(by the fixr Corellary 
of the {ccond Chapter.) And theretore if you 


j "of Logarith, Tables. 
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ſubſtra& 0,301030 (the Logarithme of 2) 
; B 


from 
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from 1 , 000 co0 (the Logarichme of 10) the 

\ rem:inder(vix, 0, (98970)is the Logaricthm 
| of 5. 

Ag1ine,befides the Logarithm of 5, with 

like facility you may finde the Logarithme of 


plication or divifion of theſe three numbers 
2,5, and 10, Vi3, Of the numbers 4, 8,16, 
32,64,&c.Of the numbers 25,125,625,&c, 
Of tchz numbers 20,50,05,200, &c, follow- 
ing the dire&tiongiven youin the foure laſt 
Corollaries of the it cond chapter. 

Afﬀcer this manner is that Table calculated, 
which you ſhall inde in the firſt page of the 
Tables placed after this diſcourſe, which you 
miy obſerve to conlift of fx Columnes , 
whereof the fiſt , third, and fift, figned by the 
letter N,)containe all abſolute numbers from 
1.t0 100;and in the (econd,fourth, and (xt, 
(entitulcd Logar.) is placed juſt againſt each 
number his reſpeCtive Logarithme: So in the 
{econ columne of the ſame Table,0,477121 
is the Logarithme of 3; In the fourth, 1,5 56- 
303 the Logaricthme of 36; and in the lixt 
columne 2, 838849 is the Logarithme of 
6 :,&C 

And this Table may ſerve to ſhew you, bow 


large) 
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any other number,thar js made by the multi- | 


| 


| 


| 


| the Tazles of Logarithmcs (though never ſo 
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large)are uſually ordered;for regularly all the 
abſolute numbers ought to be ſer downe at 
large, and juſt againſt each number (in the 
next Columne) ought to be placed his reſpe- 
Qive Logarichme, as you may obſerve them 
in the ſame Table: But now if I(intending in 
this Edition to preſent to the publike the 
Logarithmes of all abſolute numbers trom 1 
to 400000) ſhould oblerve the ſame order , 
that Table would too much incumberthislit- 
tle volume which 1 intend portable : And 
therefore I have invented another Table, 
which immediately followeth the foreſaid 
Table of 99 Logwithmes , and is inciculed 
(The Table of Logarithms) wherein the Loga- 
richmes of all ablolute numbers under 10000 
are expreſſely ſet down, and by helpe where- 
of the Logarithmes of all abſolute numbers 
under 400009 may bce allo readily diſco- 
vered,3s thal moce pl inly appear bereafter. 
And now for the deſcription of this laſt me- 
tioned Table, you may obſerve, that it con- ' 
ſfilts of twelve Columnes, viz. (ix in the left 
hand pnges, and other {ix in the rzght hind 
pages ; of theſe rwelve Columnes,the tirit(no- 
ted at the top of every p2ge by the [errer N) 
| containes all rhe ab/o/ute numbers from 1 ro 
| 1000 ,as they Jand one after another in their 
Ral te 
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| 


| natural order. Again, the ten Columms(inti- 


tuled by the &gures 0, 1,2, 3,4, 5,6,7,8, 9) 
containe Logarithmes without their Chara- 
Aeriſtiks , or firſt figures, And laſtly, in the 
eweltth Colummne (marked by the letter D) are 
ſer down the common differences of thoſe Lo- 
gxrichmes, And note, that the Charafteriſtiks 
of Logarithms are quite lefc onr of theſe T a- 
bles, becauſe they without the Tables may bee 
readily diſcovered , andthe Tables being ex- 
preft without ther, are thereby made more 
af for generall uſe, as you ſhall bee more 
plainly taught hereafter. 


Table ot Artificiall Sines and Tangents , 
} which are the Logarithmes of the right Sizes 
and Tangents,ſer forth by Rheticus,Petiſcus, 
' and others : Ofthis I need make no other 
deſcription , then onely ro name it, becauſe 
the d;ſpoſet;on thereof differs not from the 
order of ocher Tables of the ſame kinde, 


| and Tangents)itis no other then an ordinary 
| 


| As forthe other Table, which follows this | 
Table of Logarithms{(intituled Artificial Sines | 


CHAP.| 


_ 
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CHAD. 1Vv. 


The uſe of the Logarithmeticall T a- 
bles in finaing out the Logarithme | 
of any number , and the namber of 
any Logarithme propounaed. | 


Hus farre the conſtruon of the Loga- | 
"Fn Tables, now come we to 
their zſe, which is twofold : 

1. To find the Logarithm of any number, oy 
the number of any Logarithm given. 
2. To reſolve dirs neceſſary Problemes 
in Arithmetth and Geometry. | 
As for the f/ft of theſe, you ſhall finde it 
explained in theſe Probleres following. 


PROBL. I. E 
A whole number under 100 being gi- 
ven, to fine rhe Logarithme thereof, 


# 5 Vrne tothe Table of fx columns{whbith 
you ſhall finde upou the firſt Page of the 
inſuing Tables) thx done , having found the 
number given in the firſt,third,or fift columne 
of that Table, juſt againſt that number in the 
next Columne towards the right band, you ſhal 
finde the Logarithme required. | 


| 


So. 


— 


—_— 
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| zumber propounded , that intire aumber ſo 0r- 


So in that Table, the Logarithme of 20 
will be found 1,301030, and the Logarithm 
of 75 is 1, 875061, &c, 


PROBT. IT. 


A Whole uumber that conſiſts of three | 


places being given, ta finde the Lo- 


garithme thereof. | 


Fr the number proponnded in the f(t 
 Columne of the Table, intituled the Table 
of Logarithmes( ſigned with the letter N.)this 
done, juſt agataſt that number in the next Co- 
lumne, (frgned by 0)you ſhall fiade a number 
conſiſting of ſx figures, before which if you 
prefix a Charatteriſtih, correſpondent to the 


dered is.the Logarithme required. 

E xample, 125 being given, I demand the 
Logarithme thereof : The number x25 I 
finde in the firſt Columne of the Table of 
Logarithmes, upon the firſt Page of the ſame 


Table , aud jult againſt ir in the next Co- 
lumne (Gigned by O)I fande 096510 ; now 
if before 096910 I prefix 2, for the Charatte- 
7aſti# (becauſe the number given conlifts of 
three f2ures or places , according to the ſc- 
cond Corol{ary of the ſecond Chapter afore- 


OY C—_— ——— — —— — — —— = —_— 


_ 


__ going | 


propounded will be found :,096910 : So 
likewiſe(upon the third Page of the ſame Ta- 
ble) you thall finde 2,176091 to be the Lo- 
earithme of 150 , and (page 5)2,267172 to 
be the Logarithme of 185, &c. 


PROBL.1M. 
A number that conſiſteth of four pla- 
ces being grven, to finde the Loga- 
rithme thereof, 


given wn the firſt Column of the Table 0 


gure thereof among (t the figures, placed in the 
top of the Pages, where you have ſo found thoſe 
three firſt figures : this done, juſt againſt thoſe 
three firſt figures, in the Columne under the 
laſt peure, you ſhall finde a number , before 
| which, if you prefix a proper CharaGeriſtih 
for the nnmber given, that intire number ſo 0r- 
dered is the Logarithme you /ooke for. 
Example, 1257 being propounded, I de- 
mand the Logarithme thereof ; 1 25,the three 
firſt figures of the number given, 1 finge (as 
before) in the firſt Columne of the Table of 
Logarithmes, and likewiſe 7 , the /aft figure 


— 


J0ing) the Logarithme of 125 the numyer * 


FC of the Logarith. Tables, = 


Py 


4 


{+ Inde the three firſt figures of the number | 


| Logarithmes, as beforez then ſtarch tbe laſt fi- | 


thereof | 


—_— 
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| zumber propounded , that intire aumber ſo 0r- 


————_———e_ 


So in that Table, the Logarithme of 20 
will be found 1,301030, and the Logarithm 
of 75 1s 1, 875061, &c, 


PROBL. II. 

4A Whole number that conliſts of three | 

places being given, ta finde the Lo- 
garithme thereof. 


| 

[rus the number proponnded in the f(t 
 Columne of the Table, intituled the Table 
of Logarithmes(ſigned with the letter N.)this 
done, juſt agaiaſt that number in the next Co- 
lymne, (figned by 0)you ſhall fiade a number 
conſeſting of ſx figures, before which if you 
prefix a Charatteriſtih, correſpondent to the 


dered i5.the Logarithme required. 

E xample, 125 being given, I demand the 
Logarithme thereof : The number 125 1 
finde in the firſt Columne of the Table of 
Logarithmes, uponthe firſt Page of the ſame 
Table , aud jult againſt it in the next Co- 
lumne (Ghgned by O)I ftinde 096510 ; now 
if before 096910 I prefix 2, for rhe CharatFe- 
7iſti (becauſe the number given conlifts of | 
three f2ures or places , according to the ſc- 
cond Corol{ary of the ſecond Chapter afore- 


going | 
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oJ0ing) the Logarithme of 125 the numyer 
propounded will be found 2,096910 : So 
likewiſe(upon the third Page of the ſame Ta- 
ble) you thall tinde 2,176091 to be the Lo- 
garithme of 150 , and (page 5)2,267172 to 
be the Logarithme of 185, &c. 


PROBL.1III. 
A number that conſiſteth of four pla- | 


. , _ O 
ces being given, to finae the Loga 
rithme thereof, 


F Inde the three firſt figures of the number 
given in the firſt Column of the Table 0 
Logarithmes, as before; then ſtarch tbe laſt fi- 
gure thereof amongſt the figures, placed in the 
top of the Pages, where you have ſo found thoſe 
three firſt figures : this done, juſt againſt thoſe 
thret firſt figures, in the Columne under the 
laſt peure, you ſhall finde a number , before 
| which, if you prefis a proper CharaGeriſtih 
for the number given, that intire number ſ0 0r- 
dered is the Logarithme you /ooke for. 
Example, 1257 being propounded, I de- 
mand the Logarithme thereof ; x 25,the three 
firft egures of the number given, 1 finge (as 
before) in the firſt Columne of the Table of 
Logarichmes, and likewiſe 7 , the /aft figure 


thereof | 


— 


wo 


men 
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—— 


thereof, upon the next Page in the top of the 
ninth Ch of the ſame Table : this done, 
in the angle of Poſ7tion(julit againſt 1 25,and 
under the figuce 7) Ioblcrve this number, 
099335, before which having placed 3 for 
the correſpondent CharaReriltik of 1257 , 
(being a number of four places) at laſt T pro- 
duce 3,099335,which is the true Logarithm 
of the (aid 1257, the number propounded, 
In like manner 3,096910 is the Logarithm 


4335, &Cs 


*  PROBL. IV. 

A number that conſiſteth of five pla- 
ces being given , to finde the Loga- 

| rithme thereof, 


Inde the Logarit bme of the ſour firſt fi- 
gures thereof (beſides the Charafteriſtih) 

by the probleme aforegoing ; this done,obſerving 
the common difference (iu the twelfth and laſt 
columne of the Table , juſt agaiaſt the three 
firſt figures of the number gruen, ſound in the 
firſt. columne) multiply that difference by the 
laſt figure of the number given, and cutting 
off one figure fromthe produtt towards the 
"_ band, ade the reft thereof to the Loga- 
rithme 


| P ——_——- —_ —— ——_— 


- 


| 
| 


of 1250, and 3, 636989 the Logarithm of | 


————_— 
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rithme found :laſt of all, if you prefix before 
that Logarithme ſo found the proper Chara- 
ferifith of the number given.that Logarithm 
ſoordered u the Logarithm required. 

E xample, 12572 being propounded, I de- 
mand the Logarithme thereof 3 by the Pro- 
bleme aforegoing the Logarichme of 3257 
(befides, the Charadteriſtik)is 099335, and 
the common diff.rencein the laſt Column of 
the Table (juſt againſt 125 , the three firſt 
figures of the number given)is 3 46; which 
being multiplyed by (ce laſt fagure of the 
number given)the produ& is 692; wherefore 
if I adde 69 to 093335, and likewiſe prefix 
before that ſumme 4, (che proper Charafte- 
riſtik;of the number given) art laſt I ſhal pro- 
duce 4, 999404, which is the Logirithme of 
the number propounded. So 4, 099335 is 
the Logarithm of 12572, and 4,91 1 205 the 
Logarichm of 8 1 509, &c. 


PR OBL, V. 

A number that conſiſts of ſix places 
(under 400000) being given, to 
finde the Log arithm thereof. 

| FE Inde the Logarithm of the firft foure figures 
thereof, (beſides the Charafteriſtik) as be- 


fore 


_—_ — CH—— I 


— —— 


fore; This done,multiply likewiſe, as before , 
the common difference by the two remaining fi- 
gures of number given; then cutting off t wo fi- 
gures from the produdt towards the right hand , 
if you adde the reſt thereof to the Logarithns 
oued, and prefix,as before, a proper Charatteri- 
[ith that Logarithm ſo ordered 1s the ſame you 
looke for. 

Example, let 125724 be the number pro- 
pounded, and let the Logarithm thereot bee 
required: The Logaricthm of 1255'(belides 
the CharaEcriltik) is 099335, andthe com- 
mon diffterence is 346 , which if yon mulci- 
ply by 2 4(the two laſt figures of the number 
given)the produ& will be 8 ;04: Now there- 


| forc if I adde8; ro 099335 , their Aggre- 


gate is 099418, before which if I prefix (the 
reſpe&ive Charalteriſtih of the number gi- 
ven)at laſt I produce 5,099418 for the cor- 
reſpondent Logarithm of the number pre- 
pounded. | 


PROBL. VI. 
garithm thereof, 


out of the Logarithme of the Denomina- 


I” 


CS ———. 
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ID EduFt the Logarithme of the Numerator | 


A fration being given, to find the Lo- | 


to; ' 


te. 
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tor; This dowe,the Remainder is the Logarithm 
of the fraftion propounded. 


E Xample, p being propounded,the Loga- 


rithme thereet is 0,124938; for (by the firſt 
Probleme of this Chapter) the Logarithm of 
4 is 0, 652060, out of which if I ſubſtra& 


0,477121 the Logarithme of 3, the remain= }: 


der is 0,124939, the Logarithme of ; the 


number propounded, Sg likewiſe 1, 002425 
is the Logarichme of 25 2, 002494 the 


Logarichme of ,..*2* &c, as appeares by the 


© —_ 


— 


<——_— 


work following, 

125 2,096910 125 2,096910 
1257 3999335 12572 _4,099404 
I ,0024259 wmm—m—m—m—mg 002494 


Bur here obſerve, that the Logarichme of ' 


a fration, or broken number is alwaies de- 
feRive, that is, the value thereof is alwaics 
lefle then o, or nothing,for the Logarichme 
of 1 being put 0,000000, the Logarithme of 


? , whichis leſſe then 1, mult needs be lctle 


then nothing;and by how much ncerer a fra- 
Rion approaches to 1, by ſo much leſle is the 
quantity of his Logarithme, & & contra ; be- 
cauſe as the Logarichmes of numbers , that 
are 


| 


— 
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are greater then 1, increaſe 2 #3hifo ad infinie 
tum above 1 ; fo the Logarithmes of num- 
bers lefſe then 2x, increale firewite a nibilo ad 
infinitum under 1 : when therefore you meer 
with 2 Logaricbme of this kinde , to diſtin. 
== it from a perfe& Logarithme,prefix be- 
ore it this marke —, as in the examples 
before premiſed ; See my Arithmetih Lib. 
2, Cap. 6,R. 2. 
In like manner theſe Necimall Fraftions 
x5; and ..*5 being propounded(which like- 


wile may be written without their denomi- 
nators, thus,z5, and thus,o5)1 ſay, their Lo» 
garithmes are -—0 602060,& -- -1,301030 
as may appcare by the work following. 


25 1,3979499 5 0,698970 
100 2,000000 100 2,000000 


——_— OS. EI SHE <a os: 
m—0,602060 n=—__—_,.}01037 


Howbett, when the Fraftion propounded is 

a Decmall, you may more eaſily finde the Loga- 
rithme thereof, thus ; Firſt finde the reſt of the 
Logarithm of :the Decimall given (beſides the 
Charafleriftik) as if it were a whole number ; 
then taking the complement which that Loga- 
rithm wants of the intire Logarithm of 10, if 
you place before that complement his proper 
Cha- 


% 
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Charaferiſtik (which owght to conſiſt of ſo mas } 
ny units, as the Decimall grven bath ciphers pre» 
fixt before it that complement ſo ordered is the 
Logarithm required. | 
Example, the Decimall, 125 being given, 
I demand the Logarichine thereof ; the Lo- 
garithm of 125 beſides the CharaQeriſtik 
(by the ſecond Probleme of this Chapter)is 
096910 , whole complement to the Loga- 
rithme of 10 is 903090 (for if you ſubtra& 
096910 out of 1,000000, the intire Loga- 
rithme of 10,the remainder is 903-90; Jnow 
therefore if before the complement 903090 
you place the Chara&eriftik © (becauſe the 
Decimall given hath no cyphers prefixt be- 
fore it)the intire Logarichme of x25 will be 
found — 0,903< 90 ; So likewiſethe Loga- 
richme of 0125 is—1, 9g030go, and the 
Logarithme of 00125 is — 2,903090,&c. 
PROBL. VIL 
A mixt number being given, to finde 
the Logarithm thereof. 
RE duce the mixt number into an improper 
Fraftion ; this done, if you ſubtraft the 
Logarithme of the Denominator out of the Loga- 
rithme of the Numer ator,that which icmaines 
the Logarithme required, 
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Example, The mixt number 125 3 being 


propounded , I demand the Logarithme 
thereof 3 That number being reduced to an | 
improper Fraction, is 5+2 Jikewiſe the Loga- 


rithm of 563, the Numerator) by the ſecond ' 
Probleme of this Chapter)is 2,710568 , and | 
the Logarithme of 4, the Denominator (by 
the firſt Probleme of this chapter)is 0,6020- 
60, wherefore if I deduRt o, 602060 the Lo« 
garichme of 4 out of 2,710568 the Loga- 
| rithme of 503,the remainder,wvixz. 2,108 508 
| is the Logarichme of 125 Z the number pro- 


pounded, 

Here when the fraftion annexed is a Deci- 
mall, you may likewiſe ' finde the Logarithme 
| thereof, thus ; concerving the number given to k 
| be a whole number, finde the reft of the Loga- 
| * | rithme thereof (beſides the Charafteriſtih) by the 
| 1,2,3,4,07 5 Problemes aforegoing; this done , 
;f you place before that Logarithme ſo found, his 
proper Charafteriſtih, (wit, a figure conſiſting of 
ſo many units , wanting one, as the whole part 
of the numbcr given conſiſts of places) that mire 
Logarithm ſo ordered ts the Logarithm required 

Example,Thenumber 125 ,.7: which like- | 


wiſe may be expreſſed without the Denomi- | 
nator | 


- FP —- oe, nd 2 a_— M7; —_._MXc LS. 
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nator,thus,125.72,or thus,125172) being gi- 
ven, I demand the Logarithme thereof ; the 
Logarithme of 12572 (befrdes the Chara) 


is 098404 (by the fourth Probleme of this | 


Chap.) betore which if I prefix 2, (becauſe 


125 the whole part of thenumber givencen- 


liſts onely of three places) that intire Loga- 
rithm ſo ordered is 2,099404, which is the 
logarithm of 125 72the number propounded. 

You may perceive by that which hath been 
delivered in theſe two laſt Problemes , thac 
when the frations propounded are Decimals, 
their Logarithmes are more eaſily tound, 
then when they are other FraQions; where- 
upon I have cauſcd the infuing Table to bee 


- | hereunto annexed , which may ſerve for the 


ReduQion of compound Fraftions, viz. of 
the fractions of Co:n,weights, Meaſures,Time 
& Doxzens)to Decimals,tothe end that when 


any ſuch termes come in queſtion, their Lo- |. 


garithms may be the more readily diſcover- 
ed : howbeit hcre (leſt I ſhould too much in- 
large this little Volume) I integd onely to 
preſent the Table itſelfe, referring choſe that 
deſire to be better informed concerning it 
to the <leventh Chapger of the firſt beck of 
my Arithmetikh. 

The 


| 
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ESRC A __— ___ Eow— 
The Table of Reduction. 
Engliſh Money. 
19/95 1 2n2'55 = i 3/r5 | 6 025 
18/9 | 0 5 Tr 5 020833 
1785 9'45 | 2/05 4 016667 
16|5 3.4 11'04583 3 0125 
15/75 EL) 30,041667| | 2/a83333 
147 6/3 | 9/0375 | | 11aq1657 
1365 $125 1 $ 033333 3143125 
12.6 | 4] pd | 7, 029167 21420833 
] | Ij41041 7 
Troy weight. 
CR eter nn en > E— ——on_ Hr FVRcoooc— 
11191667 | [16/066667, 3[0125 | [13[422$69 
50138333 3 IS|g9625 21483333, [12/4 0833 
9175 14j058333] | 1[441667, [11 420833 
8756667 | | 131054167, 23/439939 |[10]a1 9097 
7.56333 (22 oF $2/438194 $/415625 
6| 131045833] 21 a36458 9 ar3889 
/ana<tl '10]041667, 20/434772| | 7/a12153 
4.33333 910375 19/a32586, 6 410417 
3/25 71303333 18 03125 5e 386306 
216667 || 6021567] 17,4295'4 | 469444 
| 1083333 | 5lozs 16 029778, 3 © 52083 
ors. | \ 1/920833 | 15426642 | 2,©34722 
7 » G1 
1.070833] | S. (916667 | 142 243C6, Ri (- red 
Averduposs 


——_— 


Jaan 


—— 
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The Table of Reduction, | 
— < ono gn 
Averdupors great weight, 
's | [17 15179 (| 5944643] | 8444643 
guſ2s i 16, 14286 | 4035714 | 1 439063 
| 2124107 | 115|13393 3 026785] { 6433482 
26 23214 Ka 225 | 21017857 Ly6325908 
25(22321 13/11607 | | 1 a89286| | 4'a22321 
24 21429 | , 12510714 15/\a83705 : 416741 
= 11 098214] (1 3\a78125 2|411161 
wh 1 10 089286 131472545 EY e55804 
21875 | 9 080357] |12,466964 3'e41853 
20, 17857 81071429 11 461384 : £27902 
19, 16964 72,0625 | 10 a55804 x[e13953 
18 ao07T] 1 [2 6log3571 9 459223 
| ——monctmdt—y — CORR 
Ave; dupo1s little kia. cut t, 
—__—_——— 
15,9375 | 6'375 113 050781] | lacs 
14875 | $13125 I2 Net, 51015225 
1318125, 4125 Il 1042969 3j011719 
12 75 3|1375 | 110 039063) | 2/an8125 
11,6875 2/125 9,035156| j [439063 
10,625 | | 1'0625 8 03125 21429297 
215615 [15 9585947 | [927344] | 3lar9531 
| 14 054688 | (023438! | 1'e97658 
1laws F 1 .. F.4 


1 igiud meaſures. 


—— 


| 42 The Conſtru tion and uſe 


WS  _———— — pe SS oa 
practi ena TY te on note nes 


Dozens. 


The Table of RKedu&ion. 
—— 
Dty meaſures. 
7835 3 375 2 0625 I | 1 ?arBras 
6 75 2|25 I 03125 | | 3[as8594 
5'525 11125 | oor 21439063 
415 3199375 HT FEIN i|algg31 
Yards and Ells. 
375 3]1875| | 110625 2.03125 
25 2/125 3 046875 r[o15625 
125, | Ih 
Time. 
11191667 | | 30 082193 20, |054795| [101027397 
10,8333 {| |29079454| 19 052055} | 91024657 
975 | 28 ©76714| 18, (049316, | 7021918 
8 66*67 [2 7 073973] 17 046577, 6]o019178 
7153333 | (26 071233| 16 943837 31916438 
'$ ,25 068495 15 ogleg7| | 4|01:699 
5 41667 | |24 065755] 14 38357, | 3010959 
4 33333\ [23 063016] 13 ©35617, | 2|482193 
3 25 [22 060274] 12 032877 11454795 
2 16667 '21 957536 we 930137] | [427397 
x 083333 | | 


The Table of ReduRion. | 
Doxens. 
10 91667 | $ 41969 | 111,076389g 51034722 
11 83333 | 433333 | [10]069444| 41027778 
9.75 3 25 * | |9j0625 | 3020833" 
8156667 2 16667 $"o5555-| 2 013389 
753333, | x1 083333] | 71048611 1469444 | 
"= | 6 041667 | 
PROBL, VIIL 


'| The reſt of a Logarithm (beſides the 
Charatteriſtih,) being given, to find, 
all the figures of the number, uvuts 

which it appertaines. 


Earth the 1ijt of that Logarithm (beſedes 

the.Charafteriſtih)in the ſecond column of 
the Table of Logarithmes , where if you find it, 
exaitly,the figures juſt againſt it in the firſt 
Column are the figures of the number you taok . 
for : So if 096910 were propounded, the fi- 
gures of the number, unto which it belongs 
would be found 125, and 698970 being gi- 


ven, the figures of rbe number, unto whichit |, 


appextainesqare 520, &c. | | 
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| 


But hcre 3f yau finde not the Logarithm givca 
__ CN 


ah i 


Een yy 


db CcCor_oem— 


| 


| quotient will yeeld you a figure, which being 
. annexed tothe four figures before found , will 


— —_ 
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preciſely, obſerve (as before in the ſecond column 
of the r able) that which being leaſt comes nee7- 
eſt unto it , then caſting your eye in the ſame line 
towards tbe right hand upon the other nine co- 
lunnes of Logarithmes, mcke ſearch in them for 
the Logarithm propounded , where if you finde 
it exaftly , the three figures in the firſt Column 
& the figure placed at the top of the column 
(where you fond the Log, given)being annexed 
together are the figures of the number unto which 
the ſame Logarithm appertaines; So the Loga- 
rithm 0993 3 5-being propounded, the figures 
of the number unro which it belongs are 
1257 , as appeares by the firſt example of | 
the third Probleme of this Chapter. 
But laſtly, if yet in the other nine columnes 
you find not the exatt Logarithm propounded, 
take (as before) that which being leſſe comes 
neereſt unto it ; then dedutting the Logarithm 
fonid out of the Logarithw grven, annex unto 
their difference the figure 9 3 this done,iſ you 
divide that difference ſo inlarged by the com- 
mon difference(placed in the laſt column of the 
Table juſt ogainſt the Logarithm found )the 


—— 


make up the figures of the amber, unto which 
the Logarithm given doth belong, : 
al 


— C—— a 
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So the Logarithm 039404 being pro- 
pounded,the Logarithm that comes neecr« ſt 
it,in the (econd columne,is 096910, and the 
Logarithm that comes neerclt it , in the 0- 
ther nine columnes, is 099335 , above which 
I finde ſeven placed at the rop 3 wherefore I 
take 125 (in the firſt column) and 7 (inthe 
top of the Tabic) for the four firſt figures of 
the number required, then to finde the laſt 
figure, I deduct 0293 35 (the Logarithm laſt 
found) out of 09940 4 (the Logarithm pro. 
pounded)and finde their difference to be 693 
now therefore if by annexing the figure 9 co 
69, I make ir 699 , and Ss As. divide 
that intire number by 345 (the common dif- 
ference placed in the laſt columne of the Ta- 
ble juſt againſt che Logarithm found) the 
quotient will give me 2 : whereupon ar laſt I 
conclude, that' 12572 are the figures of the 
number unto which the Logarithm 092404 
doth appertain. | 
And here obſerve further , that if two fi- 


| gures be required to be annexed to the four 


hgures found , you are' to annex . 99 tro the 
diffcrence of the Logarithmes , and then di- 
vide the whole by the common difference, as 
before ; for this done, the two figures in the 
quotient arethey you defire, For example, 


C3 099- | 
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069418 being propoundcd., the firſt four fi- 
eures of his correſpondent number will be 
1257, as before, and the difference between 
099335 (the Logatichm of 1257,befidcs the 


| Charafteriſtih )and 099418 is 8 33now there- 


fore it by annexing gg unto 8z, TI make it 
8399, and then divide the whole by 346 
(che common difference) I finde in the 
Quotient 24 ; I conclude therefore , thar 
125724 are the figures of the number, un- 
to which the Logarithm 099418 doth be- 


| long. But this Ralſe holds onely true when 


the firſt foure of the figures thus diſcovered 
amount not to above 4002 ; for when they 
exceed that number, the fixt figure cannot 
be taken preciſely by our Table, which pro- 
fefſerh onely to preſent the Logarithmes of | 
all abſolute numbers under 40 co00,and no 
farther, ph 


PROBL. IX. 
A perfett Logarithm being given, to 
inde the correſpondent number un+ 

to which it belongs. 


. 
Call a perfect Logarithm that, which # the 
\ Pons of a number not leſſe then | 3now 


therefore to finde the proper number of ſuch a 
Loga- 


— — 
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Logarithm,doe thus : Finde (by the laſt Pro- 
bleme) the figures of the number, unte which 
the Logarithm given doth appertaine : this 
doae, baving obſerved of bow many units the 
Charatteriftih of the Logarithm propounded 
| doth confiſt, cat off (towards the leſt band) 

one more of the figures ſo found(as if the Cha- 

ratteriſtik be 0, cut off oae of theſe figures , 
if it be 1 cut off 2, if 2 cut off 3,&c.)for thoſe 
figures ſo cut off will be the whole part of the 
number required; and if (beſides) there remaine 
any figures towards the right band, they are a 
Decimali Fraftion annexed to the number you 
look for. 

Example , the Logarithm 0,099404 being 
propounded , I demand the number, unto 
which it belongs: . the figures of the number, 
whereunto that Logarictm appertaines (by | ' 
the Probleme aforegoing are 1257 2,0f whick | 
figures (becauſe the CharaReriſtik of the . 
| es, ons ivenis ©) I cur off 1 towards | 
the Jef hand, and then the number required 
will bee found 1/2572 , or 1.35: : Inlike 
manner the correſpondent number of x,095- 
404 is 12]572, andthe proper number of 2, 
009404 iS 125[72,8&c. 

And here it isto beobſerved,that the quan- 
C4 tity 


— 
——  _ 


1 


—_—_ 
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tity of the charaQeriſtik ought wholly to di- 
req, of how —_ places the number requi- 
red ought to conſiſt 3 and therefore ſome- 


| times you are to annex, and ſometimes to cur 


off certaine cyphets either to or from the fi- 
oures found inthe Table,to the end the num- 
ber required may be anſwerable to the Loga- 


| richm propounded: For example, if the Log, 


0,0:0-09 were given, the number, which 
000300 (the reſt of that L ogarithm belides 
the charaQeriſtik) doth diſcover in the Ta- 
ble,is 100,from which, becauſe here the cha- 
ra&eriftik is 0) I cut off the two cyphers , 
and then the proper number of the Loga- 
rithm propounded will be found 1 ; ſolike- 
wiſe the Logarithm x , 000000 hath for his 
correſpondent number 10, the Logarithme 
0,301030 hath 2, the Logarichm 1,301030 
20,&c., Contrariwiſe,the Logarithm ; ,000- 


000 being propounded, here the figures an- | 


ſwerable(in the Table)to 000800 are 100,as 
before ; but now (becauſe the CharaReri- 
ſtikis 3) in this caſe Iamio annex a cypher 


to 108, and then the proper number) unto | 


which the Logarithm doth belong) is 1000: 
In like manner 4, 000000 is the Logarithm 
of 1000034,30 1030 theLogarithm of 2voc oz 
5, ©96910 the Logarithme of 125000 ; 


LE —— _— 


Fs! 


; 
x 
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5309933 5the logarithm of 12 579935,999494 
the Logarichm of 125720,&c. 


PROBL. X. 
A defeftive Logarithme being given , 
to finde the reſpeftive number, un- 
to Which it appertaines. 


A Defeftive Logarithm is tbat,which is the 
{ Logarithm of a number leſſe then 1 ; now 
to finde the correſpondent number of ſuch a 
Logarithm, take this direffion: Having found 
the complement, which thc reſt of th: Logarithm 
(beſides the CharaReriſtih) doth want of the in- 
tire Logarithzz of 10, make ſearch (by the eight. 
Probleme of this chap. )for the figures of the num- 
ber unto which that complement doth belong;this 
done,if you place thoſe figures for every.unit of the 


| Charatterift:h,of the Logarithm given, a cypher, 


and at laſt prefix a point or daſh before all, theſe 


| figures ſo ordercd arethe number you look for, 


which is always in this caſe a Decimall frattion. 

Example, the Logarithm-——0,903090 
being given., T demand the number unto- 
which it appertatnes; The complement of the 


{ reſt of that Logarithm(belides the CharaQte- 


riltik). ro the intire Logarithm of 10, is 
096910, and the figures anſwerable to thar 


C5 _Lo- 


= 
». 
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Logarichm (by the eight Probleme aforego- 
| ingYis 125; And now becauſe the Characte- 
riltik of the Logarithm given is ©,I prefix no 
cypher before x25 butt onely a point to gne 
ic fora Decimall ; this done,the correſpon- 
dent number ofthe Logarithm propounded 
will be found, 125 or '*5: Bur if the Loga- 
rithm given were— 1,03 297 his reſpeRive 
| number would be 0125, becauſe the Chata- 
Qeriſtik of the Legarirhm propounded is x : 
So likewiſe the correſpondent number of 1, 
391030 is,05, and the number umo which 
—— 2,6 20 0belongs, is, 0025,&c, 

| And here obſerve, thar the complement 
ofa Logarichm-mazy; be readily diſcovered, if 
negke&ing the CharaRteriſtik you ſubſcribe 
nader cach of the other figures thereof his re- 
{pe&ive complement tro 9, ſave under the 
laſt tgnificant figure rowards the right hand, 
under which you are co write his comple- 
ment to 10: for this. done, you have the com- 
plement of the Logarichm propounded. EK x- 
ample, ——0,1249; 9 being given , his com- 
plement tothe intire Logarithm of x0 is 87- 
5961; for the complement of 1 togis 8, 
and the complement of 2 to 9g is 7; again, the 
complement of 4 to 9 is 5., and the comple. - 
menc of 9 to 9 iss; laſtly,the complement of 

EE | 3 \ 


a 
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zro 9 is6,and the completnent of 9 to 10 is 
r: Now all theſe figures (viz, 875061) I 
ſubſcribe one after another under 124939, 
and then conclude, that the complement of 
——- ©0,124939,the Logarichm propounded 
is 875061 : lofikewile is 397940 che com- 
plement of — 0,6>:090, and 096910 the 
complement of 0,9630,j0, aS May ap- 
pear by the operations following. 
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—— 0, 124 3}; 9——0,6020 0 ——0, 9030GgO 
875068 397940 09610 
And this ra}e may likewiſe ferve for the 
diſcovery of rhe complement of a Logarichm 
when you are to finde the Logarithm of a 
Decimall , according to the dite@ion given 
you in the {1xt Probleme ofthis Chapter, 


PROBL.XL 

An Arke or Angle of any number of 
degrees being given , to finae the 
Logarithm. of the right Sine or 
Tangent of the (ame. 


_ 


VV Hem the niiber of the degrees gi- 


ven exceeds not 45 make fearch 


for the ſame degrees at thetop of the pages 4 
the | 


—_—C@ Aa At. 


wt. ot 


Ky 
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the Table (intituled Artificiall Sines and 
Tangents) and for the Minutes(if there be a- 
ay) inthe firſt Columne towards the left hand, 
fegned by tbe letter M ; this done, juſt over a- | 


gainſt thoſe minutes under the Title(Sin.) you 
ſhall fende the Logarithm of the Sine, and un- 
der the title (Taz.) you ſhall have the Loga- 
rithm of the Tangent of the Ark or Angle pro- | 
pounded : So the Logarithm of the Sine of 
an Arke or Angle of 2; Degrees 3 Minutes | 
is 9,650696z andthe Logarithm of the Tan- | 
gent of he fm Arke or Angle is 9,638301. | 
B ut whet$the number of the degrees khaowne 
exceeds 45, look them at the bottome of the 
| ſame Table, and the Minutes in the firſÞ Ce- 
lumne towards the right hand ſugned likewiſe 
by the letter M : for this done, juſt over a- 
gainſt thoſe Minutes above the Title (Sin.) 
| you ſb1ll diſcover the Logarithm of the Sine, 
and above the title (Tan.) you ſhall pnde the 
Logarithm of the Tangent of the Arke or An- 
gle required' : So the Logarithm of the Sine ( 
of 66 Dzgrees 30 Minures is 9,662397; and | 
the Logarichm of his Tangent is 20,361- 
698.and (o of the reſt. 
Obſerve here , that when the Arke or An- 
. glepropounded,exceeds go Degrees in ſtead 
of ir you muſt look his complement to = 
Ca : 


— _—_— CQO 


bh — 


+ KR cr "EC 
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Degrees, according to that which is pra&iſed 
in the uſe of the ordinary Tables of Sines, 
Tangents and Secantrs, 


PROBL, XII. IF 

The Logarithm of a right Sine, or 

T angent being given, to finde his 
correſpondent Arke or Angle. 


Earch in the ſame Table of artifciall 
Sines and Tangents the Logarithm pro- 
pounded,viz. in the Columnes ſigned by the ti- 
tle(Sin.) if the Logaritbm propeunded be the 
' Logarithm of a Sine, or in thoſe ſigned by the 
title(Tan.)if it be the Logarithm of a T angent, 
this done, in the top or bottome of the columme 
(where you find the ſame Logarithm after the 


| title(Sin. or Tan. ) you ſhall diſcover she De- 


grees, and juſt againſt the Logarithmes found 
in the colunms marked by the letter M. (either 


| upon the right or left band. reſpeftively) you 


ſhall bave the Minutes of the Arke or Angle 
propounded. 50. 23 Degrees 30 Minutes is 
the correſpondent Arketo 9, 600699, the 
Log irithm of the Sine of the ſame Arke, and 
likewiſe tro 9,638301 the Logarithm of his 
Tangent. | 

Obleree, that although the numbers,which 


"_ 


= 


Ee OO OD 


you ſhall finde in the Table of Sines and 
angents , are properly the Logarithmes of 
the rizht Sines and Tangents of the Degrees 
of the Quadrant, as is afoxeſaid, yet hereafter 
when we thall have any occaſion to mention 
them, for brevity ſake we will call them Sines 
and Tangenrs without any other addition ; 
So 9,600699 is the Sine, and 9, 638301 the 
Tangent of 23 Degrees zo Minures. 

A9g1in, in ſtead of the termes Sine or Tan- 
gent of the complement , wee will uſe with 
Maſter Gunter the words Cofine and Cotan- 
gent : 30 9, 600699 is the Coſiae, and g, 
638301 the Cotangent of 66 Negrees 30 \:i- 
nutes. In like manner 9,952397 1s the Co- 
ſee, and 10, 361698 the Cotaugent of 23 


__ 


ly,when you cannor finde preciſely the 
Sine or Tangent: you look for, take in ſtead 
thereof that which comes neereft unto it. 


; CHAP. V. 
The uſe of the, Logarithmeticall T a- 
bles1# Arithmetik. 
Aving in the laſt Chapter ſhewed the 


firſt uſe of the Logirichmericall cables, 
come we nowto the other, and firſt to their 
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Wy - 20 Minutes, &c, | 


| £ 2d. | 


© 


A — 


« Os \ amt ”—_——— . 


"of the Logarith. Tables. 5 


admirable uſe in Arithmetik, which you ſhall | 
find explained inthe reſolution of' theſe Pro- 
blemes following. 


PROBL EL 
One number being given to be multi- 
plyed by another number , to finde 
the Prodatt. 


| Hen the Logarithmes of the nun;- 
| bers given are both of one hinde 
(that is, both perfeft, or both defeftive Loga- 
rithme 5)adde them togetber; ſor this dons,their 
ſumme is the Logarithn of the Produtt requi- | | 
red, which Logarithns ſo foxnd, 1s alwaies of 
the ſame hinde with the Logaritbmes of the 
number given,vit perfedt if they be perfeti,de- 
feftrve if they be defettive. 

Example, 30 being given to be maltiplyed 
by 25 , Id:*mand the ProduR , the Loga- 
richm of z0o(by the fit Probleme of the laſt 
Chapter) is 1,477121, 3nd the Logarithm 
of 25 is 1,397949,the ſumme- of theſe Lo. 
gearichmes is 2;8759261, which(by the ninth 
Probleme of the ſame _—_— is found to 
be the Logarithm of 750, the product requi= 
red; Solikewiſe is 09375 the Produ&of 
z wulkiplied by 125 3 for by. che (ixt- Pro- 


\ 


blem 


_ 


® 


# 
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— 


| 


| 


| the ProduQt is .03125 , as appeares by the 


not 
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bleme of the Chapter laſt cited) — 0,124- 
939is the Logarithm of > and —— 0,9030- 


g0 the Logarithm of 125,and the ſumme of 
theſe Logarichmes is — 1, 028029 , which 
(by the tenth Probleme of the ſame Chapter) 
is the Logarithm of 09375 the produtt 
ſought for, ſee the operations following, 


309. 1,477121 > — 0,124939 
25. 1:397949 n35 D== ©,9030960 
750% 2,875061 10375 -— 1,002029 
971971 

2, But when the Logarithmes of the 'num- 
bers given are of divers kinds (that i, one per- 
feft and the other defefRive)ſubſtratt the leſſer 
out of the greater; This done, the '7emainder is 
the Logarithm of the Produtt required, which 
Logarithm is in this caſe alwaies of the ſame 
kind with the greater Logarithm of the num- 
bers gives;So 2.5 being given to be mukiply- 
ed by .125,the ProduRt is 3.1 25,but the lame 
25 being given to be multiplied by ,00125, 


worke following. 


25. 1,397949 25. 1,397940. 
.125 ——0.903090 .oot25-2,903090 


| — 


. 3+125+ 04,494850 , ©3125 -1,505150 


—_— 
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PROBL.II. _ 
One number being given to be divi - 


ded by another number, to finde the 


quotient, 


Efore we proceed to the riſoJurion of 
this Probleme, the propoſition follow- 
ing ought to be obſerved; 

In diviſion by Logarithmes, when the divi- 
dend is greater then the Diviſor, the Loga- 
rithm of the quotient i alwaies perfeft , & 
CONta. 

Becauſe in Divifion after the Logarichm 
of the quotient is diſcovered , there may yet 
remaine ſome doubt, whether that Loga- 
richme be a perfe& or a defeRive Logarithm; 
therefore have T here prefixed this propofi- 
tion, to the end that difficulty may bee re- 
moved : For if you conſider the three num- 
bers given in every diviſion, you ſhall there 
finde this proportion, 

As the Diviſor us to the Dividend, 

So 45s 110 the © uotient, | 
according to the obſervation before, made in 
the ſixth Corollary of the ſecond Chaprer. 1 
ſay therefore, when the dividend , which is 
the ſecond terme, is greater then the Diviſor, 


which is the firſt terme ; the quotient which 
1s 


— 
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is the fourth terme , muſt needs bee greater 
then 1, which is the third rerme; And there- 
fore in this caſc the Logarithm of the quoti- 
ent is a[waies perfe&, that is, the Logarithm 
of a whole or mixt number : Contrariwiſe , 
when the Dividend is lefle then the Diviſor , 
the Quotient is lefſe then x ; and therefore 
in this caſe the Logarithm of the Quotient 
is alwaies a defeive, viz, the Lopgarichm 
ofa Frafion ; This being premiſed, let us 
now proceed to the reſolution of the Pro- 
bleme propounded. | | 
IL Therefore whey the Logarithms of the 
numbers giuen are both ef one hinde, ſubſtratt 
the leſſer out of the greater; this doneghe reſi- 
due us the Logarithm of the quotient. | 
Example, 94325 being given to be divi- 
dedby 3947, the Quotient is 23.8g8 3 For 
the Logarichm of 94325 (by the fourth pro- 
bleme of the laſt Chapter)is 4,974527 , out 
of which if I deduQ 3,546267,which(by the 
third probleme of the ſame Chapter) is the 
Logarithme of 3547, the remainder is 
1,478 60, which by the ninth Probleme of 
that Chapter) is the Logarithm of 23.898 
the /Quotient required:So likewiſe if 3947 
were propounded to be divided by .0573 the 


Quotient would bee found 6.8883;for = 
O- 


cs, 
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Logatichm of .o5 73 (by the fixth Probleme 
of the Jaſt Chapter) is — 1,241845, out 
of which if you ſubſtrakt — 0o, 403733, 
which (by the ſame [robleme) is the Loga= 
richm of .3947, thereremaines o, 838112, 
which by the ninth Probleme of the ſame |. 
Chapter) is the Logarithme of 6. 8883 , as 
appeares by the worke following 


94325- 45974627] 43747 =0,403733 
3 47- 3590207] .0573—=1,241845 
23.898 1,378 360 6.8883 0,8;8112 
And here in theſe operations you may ob. 
ſerve, that 8,3783c0 ando,r;8112 the Lo- 
garichmes found are both of them perfc&, 
becauſe the whole number 94325, being the 
Dividend in the firſt example,is greaterthen 
39472, his Divifor ; andthe Fration.3947, 
being likewiſe the Dividend in the other ex- 
ample,is greater thenthe Fraftion,0573 , his 
reſpeCive Diviſor, according to the propoli- 
tion before premiled. But contrariwife,if in 
the firſt example 3947 were the Dividend , 
and 94325 the Diviſor, and in the other cx-- 
ample .0573 were the Dividend and .3947 
che Diviſor, inthis caſe both the Logarithmg 
found would bedefcRive z becauſe then bo_ | 
rnec 


—_— —— — 
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the Dividends would be lefſe then their re- 
ſpe&ive Diviſors; This likewiſe will appear 


plainly upon the view of the operations fol. 
lowing. 
3547s 335 96267 
$4325. 42974627 
041845 —1,3;78360 
0573 —1.241845 
339479 == ©,403733 : 
\Iq5l7 —-0,8z8112 


| 161888 


For here—— 1,378360 being the Loga- 
richm found in the firſt example, is (by the 
tenth Pcobleme of the laſt Chapter (the Lo- 


== 


garithm of the Decimall 0413 45,and —0,8- 
38112 , being the Logarithm found in the 


| other example, is(by the ſame Probleme)the 
| Logirichm of the Decimall, r 45 17. 


2 rhen the Logarithmes of the nambers gi- 
ven are of divers kindes, adde them together , 
this done, their ſumme is the Logarithm of 

"the © uotient. 

Example; 3947 being given to bee divi- 
ded by. 145 17 the Quotient is 27188 : For 
the Logarithm of 3947 is 3,596267,and the 


| Logarithm of. 4517 is— —0,38112; theſe 


QO- 
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Logarichmes being added together , their 
ſumme is 4,434379 , Which being a perfe& 
Loguichm(by the propoſition before premi- 
ſed)is the Logarithm of 27 188, the Quoti- 
ent required : But if.145 17 were propounded 
to be divided by 3947,the quotient would be 
found .000036781,Canſa qua ſupra. See the 
worke, | 


3947« 3,556267 

«14517 —$,8;8112 

27188. 4431379 
14517 —©0,838112 
3947» _3596267 
000036781 —4,434379 
$656021 


In like manner £.8883 being given to be 
divided by .3947, the Quotient is 17.452 : 
for the Logarithm of 6.383 3(by the ſeventh 
Probleme of the laſt Chapter )is 0,338 112, 
and the Logarithm of.3947 is—0,40373 3, 
theſe Logarithms being added together,thcir 
fumme is 1,241845, whichis the Logaricha | 
of 17-453, the Quotient-you look for : But 
if .3947 were divided by 6,8883 , the Quo- 
tient would be 0573 3 


6.8883 


—_ 
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6.8883 '©,828112 
$3947 —0c,403733 
I7.452 I,241845 


3-547 —0,403733 © 
6.8883 0,828112 
O573— 1,241 *45 
7583155 


I have thought fit to infiſt the longer up- 
-on the explanation of theſe: two firſt Pro- 
blemes, becauſe Multiplicatian and Diviſion 
| are indeed(asit were)the two hands,by which 
| almoſt all the other ſubſequent operations of 
this Treatiſe are framed : for having once 
gained the right way how to perform them , 
you may (with much eaſe and dexterity) 
worke any other operation whatſoever which 
may be performed by them : And therefore 
I hope it will not be needfull in the ipſuing 
Problemes of this Treatiſe to produce « x- 
awples to expreſſe all the varieties , which 
they likewiſe will admit (according to the na- 
ture of the Logarithmes, by which you are 
| to work)bur Ka to.confine my ſelfe to ſuch 
examples, which may be performed by per- 


he ran referring thoſe, that are 


—— 
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deſirous to ſee moe diverlities of examples 
in all Arithmeticall operations, ro peruſe the 
ſecond book of my Arichmerik(from the be- 
ginning of the ſeventh Chapter to the end of 


the ſame book) where (as I well hope) they 
ſhall inde plentifull matter ro give them full 
ſatisfaQion in that point. | 


PAOBL, III, 
T hree numbers being given,to finde a 
fourth in a dire proportion. 


AX the Logarithm of the ſecond terme | 
to the Logarithm of the third terme,then 
from their ſumm ſubtrabt the Logarithm of the 
firſt terme ; this done, the uumber that remains 
z5 the Logarithm of the fourth term demanded. 

Example, Let theſe three numbers 12,6, 
and 432 be given,, to which ir is required 
to finde a fourth proportionall ; The Loga- 


| richm of 6 is 0,778151,andthe Logarithm of 


432 15,26; 54*4; the ſumm of themis 3,41- 
2635,from which if I ſubſtrat 1,0791t1 the 
Logarichm of 12 the firſt rerme , the num- 
ber which remaines is 2,334454, which(by 
the ninth Probleme of the laſt Chapter) is 
the Logarithm of 216, the fourth rerme re- 


uired. 
q A, 
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As 2 1,079i81 
Is £0 6. 0,77 5151 
Sois 432 2,635484 


3,413635 
_ Tozx*, 2,334454 


Howbeit here obſerve, that the rule of this 
Probleme onely holds true, when the Loga- 
rithmes (by which you worke)are all perfe&, 
or all defeive Logarithms, but when ſome 
of them are perfe&, and other ſome defeRive 
the operation will vary : This conſideration 
likewiſe ought to be had in al the other ſubſe- 


| quent Problemes of this Treatiſe which here- 


after (tor brevity ſake) I wholly referre ro the 
Ciſcretion of the ingenious Reader, 


' PROBL. IV. 


| Having three numbers given , to finde 


a fourth in an inverſe proportions 


Dde the Logarithms of the firſt and ſe- 

cond termes together, then out of their 
ſumme ſubſtraft the Logarithm of the third 
termeithis done, that which remains is the Lo- 
garitbm of the fourth terme required. 


Example, If 375 meain 72 houres can | 


make a Trench 32 pearch in length ; in how 


Ne eee at ee er ee ee A er er ES — 
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many houres may 133 men make ſuch ano®” 
ther ofthe ſame ]cngth ? 


Men 379. 2,57 4231 
Houres 72, 1,857332 

4,431363 
__ 
Houres 203. 2,307511 


So that 133 men in the ſpace of :0z honrs 
may doe as much as 375 men inthe ſpace of. 
72 houres, for the making of ſuch a Trench, 
as aforcſaid, or any other work whatſoever, 


PROBL.V. | 
Having three numbers given, to finde 
a fourth in a duplicated Proportion. 


ID Ouble the difference of the Logarithms ; 
which belong to the two terms that have 


the ſame denomination; then if the firſt terme 
be leſſe then theſecond , addethat difference 
doubled to the Legarithm of the other terme 3 | 
thu done, the ſumme is the Logarithm of the 
fourth terms required. 

So the luperficiall content of a circle , 
whoſe Diameter is 14 inches, being 154 | 
{quare inches; the content of another Circle , 
whoſe Diameter is 28 inches, will be found 
to be 616 ſquare inches. | 
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Diameter 4 1,146123 
Diameter 28 1 447158 
Diff:renge | 301030 
Difference doubled 602060 
Content given 154 2,287521 
Content required 616 2,139581 


But if the firſt terme be gyeater then the ſe- 
cond, ſubſtra& the difference doubled from the 
| Logarithm of the other terme. 


Example. : 
Diameter 28 1,447158 
Diameter 14 1,145128 
Difference \ 301030 
Diff-rence doubled | 692066 
Content given 616 " 2,7 95t'1 
1 Content required 154 2,197521 
PRO BL. VI. 


| Having three numbers given, to finde 
a foarth in a triplicated Proportion, 


Riple the difference of the Logarithmes , 


f [ which belong to the two terms that have 

the ſame denomination ; then,if the firſt term 

be leſſe then the ſecond, adde that difference [' 
_ 
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tripled to the Logarithm of the other terme, 
and ſo ſhall you have the Logarithm of the 
fourth terme demanded. 

Example. If a Bullet, whoſe Diameter is . 
4 inches, weigh 9 pound; another Buller, 


whole Diamecer is 8 Inches, will weigh 72 
pound, 


Diameter 4 0,602069 
Diameter 8 0,903990 
Difference .3010,0 | 
Differcnce tripled 903099 
Weight given 9 _ 0,95 4243 
Weight.required 72 1,357333 


But.if the firſt terme be greater then the ſe- 
cond, ſubftratt the difference tripled from the 
Logarithm of the ovher terme. 


Example. 
Diameter 8 - 0,903090 
Diameter 4 ©,602060 
Difference 301030 | 
Difference tripled 902090 
Weight given FL 1,397 333 
Welght requſred &9 0,054.43 


Dz PROBE. | 


roms 


 PROBL, VL 
Any number being given,to fiade the 
ſquare root thereof. 


I) Tvide the Logarithm of the number given 
by 2;thu done, you bave the Logarithm 


of the Root required. | 
E Xample. 


The number given 12572 4,099404 
The Root required 112.12 2,049702 
PROBL, VIII. 
T o finae the Cube root of any number 
given. | 
Ivide the Logarithm of the number given 
by 33 this done, you bave the Logarithm 
of the Root required. 
Example. 
The number given 7 9304. 439 3295 
The Root required 42.963 12,63z3096 
PROBL. IX. 
Betwixt two numbers given, to find? a 


meane Proportionall. 


AB the Logarithmes of the two num- 
| bers given together, then dividing their 
ſkmme by 2, you | the Logarithm of the 
Meane P70portionall required. 
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_ Exam 
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EF xample, 
Thenumbers 3 8 0,903090 
givenDd—/ 32 x,505150 
Theſumme of their Log. ' 2,4932.40 
'The halfe ſumme 1,204120 


which is the Logarithm of 16, the Meanpro- 
portionall d:manded, 


PROBL, X. 
Betwixt two numbers given, t0 finde 
two mean Proportionals, 


Aving found the difference betwixt the ' 

L ogarithmes of the numbers given, and 
added a third part thereof to the Logarithm of 
the leaſt number propounded, you bave the Lo- 
garithm of the leſſer mean Proportionall you 
look for ; to which if you again adde the ſame 
third part , you ſhall bave the Logarithm of 
the other mean Proportionall required. 


E ample. 
; + 0,993097) 
The numbers given 64 :% 6180 
The difference g03090 
The third part 301030 
The lefſer m.prop.. 16 1,204120 
'The greater m,prop, 32 1,505150 
D 3; PROBTL-|, 
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PROBL. XJ], 

A ſumme of money being forboyn for 
a certain timegto finde hoW much it 
Will be augmented at the expirati- 
on of the ſame time, accounting in- 
tereſt pon intereſt, according to a 
certain rate propounded, 


Y Uilraft the Logarithm of 100 from the 
Logarithm of 100,and the rate added toge- 
the; this doneyif you multiply their difference 
with the time propounded, and then adde that 
Produl# unto the Logarithm of the Principall, 
that ſumme is the Logarithm of the Principal 
ard Iatcreſt required. 

Example , I deſire to know how much 
2735,l, being faiborne 11 yeers, will be in- 
creaſed at the expiration of thoſe yeeres, ac- 
counting intereſt upon intereſt after the rate 
of 5 |. per centi: Here if I ſubſtrac :z0000co 
(-he Logarichme of 100) out of 2,033424 
| (the Logarithm of 108) the Remainder is 
33424, which being multiplied by a 11 yeers, 
| produceth 3/7654 3 wherefore it I now adde ; 


| the ſame 3576*4 to 7, 435957 the Loga- 
rithm of 2735(the Principall , or ſumme of 
mony 


i 
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money forborn)their Aggregate is 3,804621 
which is the Logarithm of 6,77.1, the Prin- 
cipall increaſed : Sothar I conclude,z7 35, / 
| being forÞþorn 11 yeeres will augmenr to 
' 6377,1-2.5, (for 4. ofa pound is 2 ſhillings) 
| accounting Intereſt upon Intereſt accorcing 
; tothe rate of 8, /. per centum. 


PROBL, XII, 

A ſum being due at a time to come, 
to finae what it is worth in ready 
money. 

| Ere the worke #s the ſame with that of 

the former Probleme,ozely at laſt in ſtead 
of adding,you are 10 (nbſtratt the Produtt out 
of th: Logarithm of the Principall ; for thar per- 
form:d , the Remainder us the Logarithm of the 

' {umme you look [or. 


Example, What is 2753,1. due to be paid | 


I1yeer«s hence, worth now in ready mony ? 
Here having found the Produ& 367664 , as 
before, I deduQ ir out of 3,436957,and find 
the Remainder to be 3,069293 ,which is the 
Logarithm of 1173,{.the ſum demanded, 


D4 PROBL. 
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PROBL. XIlL. 


the Priacipall and Intereſt together 
being given, to finde the rate of the 


zatereſf. 


th: rate of the Intereft added together. 
A 4: liverstoB. 230, L: with caution to re- 
ceive in lex thercof at the expiration of 2x 
years 850,41. and in the Interim to forbeare 
the Intereſt ; the queſtion is, after what rate 
of Intercſt B is to hold th's money; Here firſt 
2,361728(the Logaricthm of 230) being de- 
duced out of 2,929419, (the Logar. of850) 
their difference is 567591,which if I divide 
by 21, the Quotient is 27033 3 This Quo- 
tient if I adde to 2,000200 (the Logarithm 
of 100)their ſumme or Agoregateis 2,02 7- 
033, Which is the Logarichm of 106. 42(viF. 
105, {, and, +: of a pound, which FraQtion 
| being reduced (by the Table of ReduQion 


| produced in the ſeventh Probleme of the laſt 
chap- 
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The Prixcip.ull and the Aggregate of 


Ubſtratt the Logarithm of the Principall | 
aut of the Logarithm of the Aggregate this | 
aone;if you firft drvide the difference by the time, ' 
and th: adde that Luotient to the Logarithm 
of 100 that ſumme us the Logarithm of 100 1, & | 


_—__—— 
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| 


' to find the Principall that anſwers to-22, {.. 


chapter) is 8, s, 4. 3. farth. I conclude 
therefore that B retaincs the 230. I, for the 
time aforeſaid at the rate of 6 ,1 8, $.4,d, 3 
far. per centum, which is the reſolution of 
the Pcobleme propounded. 


PROBL. XIV. 

A jeerely rent or annuity being for- 
born a certain number of yeers, to 
finde what the arrearages thereof 
will amount untoy according to any 
rate propounaed. 


FE Irft diſcover the Princip all, that anſwers to 
the rent or awnuity in queſtion,then find unto 
what ſumme that Pincipall will be augmented. 
(according to the given rate) at the end of the 
terme propounded; this done, if you ſubſtradt the 
ſame Principall out-. of that ſumme , the Re- 
mainder us the ſumme of the Airearages you 
look for. 

Example, A rent or annuity of 12,1, per 
annsm being forborne 16 yeares , what will 
the Arrearages thereof amount unto,they be- 
ing conceived to increaſe (as they grow _ 
afrer the rate of 8, {, per centum ? Here fir 


ſay thus, 
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If3 bath 100 {. for his Principall, what 
eught 12 / to havefor his correſpondent 
principall ? 

| The anſwer will be (by the third Pro- 
bleme of this Chapter) r50, /. for the reſpc- 
Qive Principall of 12,{,Having thus liſco- 
vered the Principall of 12,0. viz, 150, 1. I 
find by the 11 Probleme aforegoing)tbat the 
ſame 150, [. bring forborne 16 yeers, will a- 
mount (after the rate of 8, /. pe/ centam) to 
5i3. 89,thart is, 5134. 17. 5. 9, d. now there- 
fore if I deduR 150{the correſpondent prin- 
cipall of che Annuity given) out of the ſame 


513,04. 17. 3. 9,4. The remainder,vix. 363, 


I. 17,5 9,4, is the ſummeof the Arrearages 
required. 


PROBL.XV. | 

4 yeerly rent or Annuity being pro- 

pomuded, to find what it worth in 
ready money. : 


'Irſt finde what the Arrearages thereof a- 

moune unto at the end of the terme pro- 
pownded , aud then what thoſe arrearages are 
worth in ready mony, which ſhall likewiſe be 
the reqaired price or value of the rent Or Au- 
nutty propomnded, 
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Example, What may a man which is de- 
firous ro lay out his money afrer the rate of 
8,1. per centum, aftord to give for a leaſe of 
L2, {. per annum, thac bath yet 16 yeers 1n 
being ? I finde (by the laſt Probleme) thar 
the Arrcarages of 12, /. per annum, being 
forborne 16 ycers, amount then to 363 [.17, 
5.9. d.or 393. 83, and I finde likewiſe (by 
the rwelfch Probleme aforegoing) that the 
fame 33,6. 17, s. ».d. is worth in preſent 
money 106.21. {.or( which is all one)}r06.4. 
4,5. 2, d. ll conclude therefore,that the value 
ot the Jeaſe propounded (at the rate of 8, 6, 
per centumyis 1 6,1 4,5.2,. | 

Here when the terme of the Annuity beginnes 
xot preſently, but after certain yeeres to come , 
finde what the Arrearages ſorborne for all the 
time are worth in ready money. 

Soinche example laſt premiſed, if the an- 
nuicy of 16 yeers were not to beginne till 
afrer the expiration of 5 yeeres, in this caſe 
you areto inquire what the arrcarages (viz. 
363,1. 17,5. 9, 4.(being forborne 21 yecrs , 
| are worth in ready money , which you ſhall 
likewiſe fende (by the twelfth Probleme be-. 
fore cited) to be 72, : 88, which being redu- 
ced is 72,1, 5.5.9,4. the value cf the leaſere- 
quired, 
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to finde What annuity (to continge 

any number of yeers, and according 

to any rate given) that ſumme will 
Hy. 

# þ Ake any annuity at pleaſure, then finde 

the Lalue of that annuity in ready mo- 

ney : Thus done, the Proportion will be as 
followeth. 

As the value found i tothe Annuity taken; 
ſo us the ſum given tothe annuity required. 
| Example, what annuity (to continue 16 
| yeeres)will 1205,l. deſerve, ſo that the ; ur- 
chaſer may. gaine after the rate of 8. /, per 
centur? Here firlt I take 12, [. per annum 
to continue 16 yeers, and finde the value 
} thereof in ready money (by the 15 Probleme 
of this Chapter Jco be 106,21, or 106,/. 4, $, 
2, d. I ſay therefore, 

If 1.6.21, 1, give 12,1 per annum. 

What will 1205, [. yceld ? Facit 171.39, 
per annum which wa reducedis 171, [.7,s. 
9,4. Iconclude therefore that 171, [.7.5.9,d. 
is the annuity (ro-indure 1» yeeres) which 
1205,1. doth dcſerye , after the rate of 8 per 
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If any deſire to have theſe Problemes of 
Intereſt farther exemplifyed, let them turne 


to the two laſt Chapters of the Appendix of | 


my Arithmetik. 


PROBL. XVII. 
Any number of ſouldiers being given, 


of men. 


ES balfe the Logarithm of the number 
' | given; this done, that halfe is the Lo- 
garithm of the number of men,. that ought to 
b: placed in Ranke and File to make a ſquare 
Battail of men. 

Example, 573. Souldiers are propounded 
to be thus ordered 3 Here the Logarithm of 
$73 is 2,758155, whoſe halfe is 1,379077 
viz. the Logrrithm of 23. 937; I laythere- 
fore, that 23 men ought to bee placed in 
Ranke, and as many likewiſ? in File to make 
a ſquare Buttaile of the 573 Souldiers pro- 
pounded ; And here oblerve, that the Deci- 
mall .yz7 is al:ogethcr negleed , becauſe 
FraQions are not to be conlidered in queſti- 
ons, that concern Military orders. 


PR OBL. 
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ro order them into a ſquare battaile 
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PROBL. XVIII. 
Any number of Souldiers being pro- 
ounded , to order them into a donu- 
ble battaile of men,uiz,, which may 
have twice ſo many in Ranke, as un 


File, 


# Ake balf the Logarithm of half the num- 
ber given; this done, that halfe !.oga- 
rithm us the Logarithm of the number of men 
£0 be placed in File, and the ſame number dou- 
bled will ſbew you bow many ought to be pla- 
ced in Rank. 

E xample, 13 42 Souldiers being propoun- 
ded to be put into thar order, I demand how 
many ought to be placed in Ranke, and how 
many in File : Here halfe 1342 ts 671,whoſe 
Logarithm is 2,8267 :3, which being balted 
is 1,4133©1,whole correſpondent numbeg is 
26, &Cc. | conciude therefore, th.t to order 
1342 Souldiers into a double Butail, you are 
to place 25 men in File,and 52 in Ranke. 


PROBL.' 
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PROBL, XIX. - 
Any number of Souldters being given, | 


to order them into a quadruple bat- 
taile, viz. ſuch as may have foure 
times [o many in Ranke as in File, 


*- Ake half the Logarithm of a ſourth part 


of the number given;this done that halfe 
Logarithmys 1s the Logarithw of the aumber of 
ments be placed in File, and the ſame number | 


being multiplyed by 4 will ſhew you how many | 


men ought to be placed in Ravke. 

Example, 2048 Souldiers being offered ro 
be pur into this order;Here the fourth part of | 
2048is 512, whoſe Logarithm is 2,7:-9270 
which being halfed is 1,z54635, whoſe 
proper number is 22,8c, I ſay therefore that 
ro order 20.48 Souldicrs into a quadruple 
Bartail, 22 men ought to be placed in File , 
and $8 in Ranke. And here note that to di- 
ſinguiih this from ocher orders,the French 
call it, Bataillon de grand front, from whence 
likewiſc we uſually terme it a Bactail of the 
great Front. 
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PR OBL. XX. 
Any number of Souldiers being pro- 
poundedgto order them in Ranke and 
File according to the reaſon of any 


two numbers given. 


Dde the Logarithm of the given number 

of Souldiersto the Logarithm of the pro- 
portiouall number given for the Ranke ; this 
done, if out of their Aggregate you dedutt the 
Logarithm of the proportionall number given 
for the Fule , halfe the Remainder u the Loga- 
rithm of the number of men tobe placed in 
Ranke, which Loegarithm if you ſubſtrabt out 
of the Logarithm of the whole number of ſoul- 
diers, the Remainder is the Logarithm of the 
aumber to be placed in File. 

Example, 2500 Souldiers are ſo to be or- 
dered , that the number of men placed in 
File may beare ſuch Proportion te the num- 
ber of men placedin Rinke, as 5 beare.to 1 2; 
In this demand the proportion will be this, 
az 5to12,ſo 2505 to another number, whoſe 
ſquare reot 1s the number of mea to be placed 
ia Ranke : Wherefore it you adde 1,079151 
the logarithm of 12,to 3,399940 the Loga- 


rithm of 2500,their Aggregate is 4,477121, 
out 
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out of which if you ſubſtra& 0,698 979 the 
Logarichm of 5 ,the Remainder is, 3,778151 
whoſe halfe being 1,88,075 is the Loga- 
rithm of 77,8&c. the namber of men to bee 
placed in ranke; and now if out of 3,297904 © 
the logarichm of 2509 you dedutt 1,88 9075 
the Logarithm of the number of men in 
Rnke, the Remainder (viz. 1, 598865) is 
the Loguichm of 3 2, &c. the number of men 
to be placed in File, | 


PROBL. XXI, 

Any number of Souldiers being gi- 
ven, together with their diſtances in 
Ranke and File , to order the ſame 
Souldiers into a ſquare Battaile of 
Grouzd, 


Dde the Logarithm of the diftance in 

Ranks to the Logarithm of the number of 
Souldters; th:s done if out of their ſumme you 
ſubſtralt the Logarithm of thediſtance in File, 
halfe of that which rem aines is the Logarithm 
of the number of men tobe placedin File,which 
\ Logarithm he:ag dedufted out of the Logarithm 
of the whole numver of Souldiers, the Remain- 
der is the Logarithm of the number of men to 
” placed in Ranke. 
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Example,z5c 0 mcenare propounded to be 
ſo maiſhilled into a ſquare Bitrail of ground, 
that their diſtance in File being 7 foor and 
their diſtance in Raxke 3 foot , the ground 
whereupon they ftand may be juſt ſquare : 
Here the Proportion will be this, As - to 3 
ſo 250010 another number whoſe ſquare root 
is the number of men to be placed in File: 
Wherefore if you adde 0,477121 the Loga- 
rithm of 3 (the diſtince in Rinke)to -,3 97 g- 
42 the Logarithm of 25 20, theic ſumme is 
3,875061, out of which if you ſubtract 
0,8 45-98 che Loguithm of 7, the diſtance | 
in File, the Remainder is 3, 29963, whole 
halfe being 1,514981 is the Logwichm of 
32, &c, the number of men to be placed in 
Filezand now if out of 3, 397940 the Loga- 
rithm of 25 © you Cbliran I,5tic81 | 
- the Logarithme of the namber of men in | 
File, that which remaines, viz 1,832959, is | 
the Logarithm of 75, &c, The number of 
men to be placed in Ranke, And note, that 
this order is termed a ſquare Battarl,as wel as 
thit mentioned in the ſeventeenth Probleme 
aforegoing, yet is there much diffcrence be- 
ewixt them, for in a ſquare Batrail of men the | 
number of men in Rank- isalwaies equa!l to 
the number of men in File, thovgh the 


ground] 


Cy es. 


—_ *—_ 
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ground whercon they ſtand, be not alwaies 
a juſt ſquare 3 contrariwiſe , in a ſquare Bat- 
tail of ground it is neceſſary, that theplace 
on which they ſtand, ſhould be alwaies a juſt 
ſquare, though the number of mcn in Ranke 
be nor equal ro the number of men in File: 
And therefore the French (as well as we) call 
that order Battaz{lon quarre a homines a 
{quare barrail of men, & this Battaillen quar- 
re de Terraia a ſquare Battail of ground. 


PROBL. XXII. 

Any number of Souldiers being pre- 
pomnded together With the dift ances 
in Ranke and File,to order them in 
Rankg and File according to the 
reaſon of any two numbers givens 


Aving added the Logarithmes of the di- 

ſtance in File and of the proportionall 
number given for the Ranke 10 the Logarithm 
of the number of Souldjers propounded, ſub- 
ſtraft out of that Aggregate the ſumme of the 
Logarithmes of the diſtance in Ranke and of 
the propertionall number given for the File ; 
this done,balfe that which remaines # the Lo- | 
— | 


—— — ——_— 
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garithm of men tobeplaced in Ranke , which 
Logarithm being ſubſtratted out of the Loga- 
rithm of the whole uumber of Souldiers, the 
remainder is the Logariuthm of the number of 
men to be placed in File, 

Example, 12750 are ſo to bee ordered, 
that the diſtance berwixt man and man may 
be 7 foor upon the Fife and 3 foot upon the 
Ranke, and thar the Jength of ground for the 
Rinke may beare the fame proportion to the 
length of ground for the File , that 1 2 beares 
to5; Here the Logarithm of 7 (the diſtance 
in File) is 0,845098 ; the Logarithm of 12 
(rhe proportional number given for the rank) 
is, 1,079181 ; and the Logarithm of 12750 
(che number of Souldiers propounded) is 
4,T105510; the aggregate of th.ſe three Lo- 
garichmes is 6,029789 : Agiin the Logt- 
riihmof 3 (the diſtancein Rank)is 0,477121, 
and the Logarithm of 5 (the proportionall 
number given for the File)is 0,698 970; theſe 


two laſt Logarithmes bcing added together, 
their ſumme is 1,176091 , which being de- 
ducted out of the Aggregate of che three for- 
mer Logarithmes,the remainderis 4,85 3698, 
whoſe halfe being 2,4258 49, is the Loga- 
richm of 267, &c. the number of men to c 
placed in ranke ; And now if I ſubſtra the 

ſame 
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On —— 
— 


ſame Logarithm 2,4 26849 out af 4,105510 
the Logarithm of 12750,the number of foul - 
diers propounded,the Remainder, (viz 1,67- 
8561)ts the Logarithm of 47, &c. the num. 
ber of men to be placed in file. 


CHAP. VI. 

The uſe of the Logarithmeticall T 4- 
bles in the reſolution of right line 
Triangles, 

Hus much concerning the uſe of the 
| Logarithmeticall Tables in Arithme- 
| | tik, now followstheir uſe in Geometry,which 
| is chiefly diſcovered in the reſolution of Tri- 
| angles: And now a-cording to the di- 
vifion of Triangles into right lined, and 
Sphericall , we will firſt ſhew their uſe in the 
reſolution of right line Triangles. 
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PR OBL.1. - 


The three Angles, and one fide of 4 


right Line Triangle being knows ; 
#0 finde either of the other ſides. 


S the fine of the Angle oppoſed to the 

fide given is to the parts of the ſame 
fide : $0 is the (ine of the Angle oppoled to 
the (ide required,to the parts of that ſide,and 
theretore, 

Adde the Logarithm of the ſede given tothe 
fone of the Angle oppoſed to the fide required z 
then [ubſtratt out of that ſumme the ſpne of the 
Angle oppoſed to the ſame ſide grven:this done, 
the number that appertaines to the Logarithm 
remainiug#s the length of the fide you look for. 


B 


-_ 


__— 
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Example, In the Triangle C. B. D. of the 
Diagram ann: xed,lettbe Angle D. bee 122. 
degrees,andthe Angle C. 43 degrees 2c,min, 
and by conſequent the Angle B. (being the 
complement ot the two ©ther Anyles to 180, 
degrees) muſt needs be 14 degrees 40. min, 


| of the Log arith, Tables. 


ſent the diſtance berwixt the two ſtations D, 
andC. this ſuppoſed, 1 demand rhe diſtance 
| berwixt D. and B, The Logarichm of the 
fide D. C. (viz of 100)by rhe fecond Pro- 
bleme of the fourth chaprer is 2,000000 and 
the line of 43 degrees : ©.9mmn.( he Angle op- 
poſed to the fide required) is 9, 836477. by 


the 12 Probleme ofthe ſame: chaprer, The 
ſumme of theſe is 11,$836477. From which 
#1 ſubfira 9,40345 . the linc of the Angle 
, B. oppoſed to the fide known, the Logartthm 


| which rerraines is 2,433+22. Unto which 


As the fine of 14.49%, 9,403455 
| Is tothe fide gi. 100. 2, 200000 
So the Sin. of 43.20 9,8 6477 
: 11,836477 

Tothe fide regui, 271, 


: (by the 9. Probleme of the ſaid 4 chapter) 
anſwersthe number 271. which is the levggh 
of the fide D, B, required, viz. 271 paces. 
For 


—Yy 


And let the (ide D.C.being 10 .paces repre- | 


2,433022 
PROBL.) 


———— 


es 
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| Two ſides of a right line T riangle,and 
an Angle oppoſite to one of them be- 
ing known; to finde the Angle oppo - 
ſed to the other ſide. 


Sthe (ide oppoled tothe Angle given 

is tothe line of the ſame Foes : Sols 

the other ſide known, to.the fine of his op- 
pohite Angle, | 

So the fide D. C. being 150.the fide D.B, 

271. and the Angle B, 14. Degrees 40.min. 


the Angle C, will be found 43. Deg, 20.min. 
For 


| As the fe D.C, 100, 2,000" 00 
{ Tothe fn. of B. 14.49 9,403455 


$0 is the fide D.B. 271, 2,433022 

1:,836477 

Tothe fn. of C. 43.20, 9,3836477 
PROBL, III. 

Having two fodes , © and the Angle be- 

tWeen them, to finde the other tWo 


Angles, and the third ſide. 


| xt 


Wy 


"—— —— 
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1.  Fthe Angle included be a right Angle 
the proportion will be ſuch: | 
As the greater ſide is to theleſſer , ſo is the 
Radius to the Tangent of the leſſer Angle. 


Soin the Triangle A. B. D. of the Dia- 
gram premiſed,the (ide A. B, being 230, and 
the ſide D. A, 143 72 The angle A. B. D. 


will be 32. degrees; For, 


As the ſide 230 2, 61728 
Is tothe de 143 ,iÞ 2,157517 
So u the Radius 10,002000 

Aba} ow 
To the Tan. of 32 Dex- 9,795789 


i 


h 3, Butif the Angle included be oblique z 
then | 

As the ſumme of the ſides given us tothe dif- 
| ference of the ſame ſides : ſo is the Tangent of 


Tangent of the halfe of the; difference. 

. Example,1n the Triangle C.3 , D.the fide | 
D. 8. being 271, the fide D.C. rco, and the 
Angle D. 123. degrees. I demand 'the angles 
 B. and C, The ſumme of the ſides D, B. and 
D. C.is 371. the difference of them is 17x. 


the balfe ſumme of the Angles unknown to the | - 


| 


— 


| and the angle D. being 122, degrees, the | 


| : , fumme' 


_—_ — —— 
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| 14, degrees 40. min, for the angleB. Laftly, 
| knowing the three angles, and two fides , 
| the third fidermay be found by the firſt Pro- 
| bleme of this chapter. | 


Huvin g the three ſides of a Triangle 


90, The Conſtruition and n ſe | 
{umme of the other angles unknown is 58, 


degrees and therefore the halfe of it is 29, de- 
grees; I lay then, 


As the ſumme 371 2,569374 
Is ts thedifer. I71 2,232996 
So is the Tan of 29.d. 93743752 

11,97 6748 
To the Tang, of I 4.20, 9.407374 


Now theſe 14 degrees 29. min.being added 
to 29. d. the halfe ſurme of the angles un- 
known,the ſumme will be 43.degrees.20.min. 
wiz, the angle C. Then ſubſtracting the ſaid 
I'4.degrees 29,min.from 29.degrees you have 


PROBL.IV. I 


to finde the ſuper fictall content. 


Dade the thyee ſides together , then from 

A. the balfe ſumme ſubſtraf each fide, to 
the end you way bave the difference betwixt | 
that balfe ſumme and each fide; this dono,ailtle 


the Logarithmes of the ſaiabalfe ſunmme, _ | 
5K of 


— —  —  —  — — 


| of thoſe differences together : and laſt of all 
| aruiding the ſumme of theſe Logarithms by 2, 
you bave the Logarithm of the content requi- 
red. 


| 
| 
| 
1 
| | 
| Example,the three ſides of the Triangle 
E,F.G. bcing 20, 13, and 11. how muchis 


of the fades is 44. the halfe ſumme is 22. the 
diftercaces :betwixt each fide, and that 
halfe are 2. g, 8nd 14. which pambers ranke 
in this order follawing, 


| The halfe ſumme 22 1,342423 
| go V2 «O0,30103ZO 
' T be differences . 3 ©,95.4243 
IT 10419293 
; The ſumme of the Logarith, 2,039089 
' Thecontent required 66. 1,819544 
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the ſuperficiall contenr thereof ?\The ſumme. 
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CHAP, VII. 

The uſe of the Logarithmeticall Ta- 
bles in the reſtlution of ſpherical 
Triangles. 

| Pin” Right line Triangles come wee 

ro Sphericall, and firſt ro ReQangle 

Triangles, Where obſerve that the fide op- 

polite to the right Angle is called the Paſt, 

- the other two retaine alwaies thename of 

lades, 


In Reftangle Triangles. 


= PROBL. I. 
T he two ſides being given, to find the 
Baſe. 


$ the Radius is to the Coſine of one of the 
Gdes : ſo i the Coſine of the other ſide to 


the Coſine of the Baſe, 


Example, 
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| Angle required. 


®. 
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Example, In the Triangle A. B. C. of the 
Diagram annexed, the ide A. C. being 2 7. 
degrecs 54.minutes,and the ſ1de C.P,, 11. de- 
grees 30. minutes, the Paſe B, A. will bee 
tound zo deg. For, 


As the Radius : 10,000000 
To the Cof. of 2745 4+ 99946337 
So is the Coſ.of 11.30, 9,991193 

1739737530 
To the Cof. of 30, Deg. 9937539 


PROBL. IL. 
The tWo ſides being given, to know ei- 
ther of the oblique Angles. 
Af the ſine of the ſide next the Angle in- 
quired is to the Radinus;ſo is the Tan- 
gent of the oppoſite ode, to the Tangent of the 


E 2 So 


_ 
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| Sointhe ſame Triangle A.C. being 27. 
degr. 54. min, and B, C. 11. deg. 30. min, 
{ the angle A. will bce found 23. degrees zo, 
minutes; For, | 


As the Sin. of 27.54. 9,570131 

To the Radius 10,000000 

Sois the Tan, of 11.390 _9,30846; 

| 19,30 9463 

i To the Tang. of 23.30. 9,6;8282 
PROBL.1I, 


{ The Baſe, and one of the oblique An- 

 oles being given, to find the other 

| oblique Angle. 

A*® the Radina'is tothe Coſone of the Baſe 
ſois the Tangent of the Angle given, to 

| tbe Cotangent of anghe inquired. 

i Example; the Baſe Þ. Abeing zo degrees, 

J and the angle A, 23. deg, 30 minutes , the 

anele B, will be 69. deg. 22. min. 


PROBL, III, 
The Baſe, and one of the oblique An- 
gles being given , to find the fie 
next unto the ſame Angle. 


deem 
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Y S the Radius is tothe Coſine of the An-. 
A gle known: ſos the Tangent of the Baſe, 
to the Tangent of the ſide required. 

SoB. A. being zo degrees , and the angle 
A. 23 degrees 30. min. the ide A. C, will: 
be found 27 degrees, 5 4. Minutes, 


PROBL. V. 
The Baſe, andone of the oblique An- 


gles being known, to finde the fide 
oppoſed to the ſame Angle. 


S the Radius is ts the apt of the Baſe: ſo 
ts the ſine of the Angle given to the fone 

of the ſide inquired. 
So ÞB, A. being 3o deg. and the angle A. 
23, degr, 30. min. the {ideC. B, oppohieta 
the ſame angle will bee found 11, degr,' 30 


min. | 


PROBL. VI. 
One of the fides and the oblique Angle 


next unto it being given, to finde 
the Baſe. : 


S the Coſyae of the Angle given «10 the 
Radius, ſo is the Tangent of the ſide gi- 
ven tothe T _ of the Bgſe. 
E xample, the fide A, Ca buing 27 degrees | 
| E 4 EC .. 
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j 54- min, and the angle A, 23. degrees 30. 


rwin.you ſhall find the Baſe 3. degrees, 
PROBL, VIL 
One of the ſides, andthe oblique An- 
gle next unto it being knoWne, to 


finde the other ſide. 


| A S the Radins 15 to the fiat of the fade g4- 
ven, ſo us the Tangent of the Angle gi- 


{ ven tothe Tangent of the ſide required. 


So A. C. being 27 degrees 54 min, and | 
the angle A, 23 degrees 30 minutes, the ſide. 
C.B. will be found 1x degr. 30 minutes. 


PROBL. VIII. 


{ One of the fides,and the oblique Angle | 


next unto it being known;to finds the 
other oblique Angle: 


S the Radins to the Coſme of the fide gi- 
ven, ſois the pne of the Angle given to. 
the Coſine of the Angle required. 
So A. C. being 27 degrees 5 4minutes,and 
the angle A,23 degrees 30 minutes,you ſhall 
find the angle B, 69 degr. 22 min. 


| PROBL. 
» _—y 


| 


{ will be found 3o degr. 
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PROBL. IX, 

One of the fides,and the Angle oppoſed 

unto it being known , to finde the 
Baſe. | 

S the fine of the Angle given to the fant 

of the ſide given; /o is the Radius to the 

ſine of the Baſe. 


So the {ide B. C, being x 1 degrees 30 min, 
and the angle A, 23 degr. 30 min. the Bafe 


PROBL. X. 

One of the ſides, and the Angle oppo- 
ſed unto ut being given; to finde the 
other fide. 


A? the Tangent of the Angle given isto 
the Tangent of the ſide; ſois the Radins 
eo the ſine of the fide required. 

So 3.C. being 11;;0 and the angle A.23, 
zo, the tide A.C, will bee 27.54. 


Es PROBL.| 
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Ii PROBL. XI, 

'} One of the fides and the Angle oppoſed 
unto it being givengto find the other 
obliqne Angle, 

AT5 the Cofeze of the ſide given ts tq the 
">. Coſmne of the Angle given, ſais the Ra- | 

diys to the ſine of the Angle required. 

; So B,C. being x1. 30, and the an- | 

| gfe A, 23.30,the angle B, will be found 69. 

22» 


PROBL. XII. h 
' One of the ſides , and the Baſe being 
known , to finde the oblique angle 
{ aajacent unto the ſume ſide. 


| A Tangent of the Baſe is to the Tan- 

—Y gent of the fide given; ſb 4 the Radius fo 
the Coſene of the Angle required. 

So the fide A, C, being 27 degrees 54 
' min. and the bafe-B,A. 30 degrees o minutes, 
the angle A, will bee found 23 degrees 30 
| minutes. 


P ROBL. 
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PROBL. XII. 

One of the ſides, and the Baſe being 
known ; to find the Angle oppoſed 
wnto the ſame ſpat, | 


S the fene of the Baſe is to the Radius.ſ0 
A is the fone of the ſide given to the ſine 
of the angle required. | 

So A.C. being 27 degrees 54 minutes,and 
B. A.zo degrees © minutes, the angle B, will 
be found 69 degrees 22 minutes, | 


PROBL, XiV. | 
One of the files, and the Baſe being 
given, to find the other ſide. 

S the Cofine of the ſide given 1s to the 

Radins;ſ0 15 the Coſine of the Baſe ts the 
& of the fide required. 

o A, C.being 27 deg. 54 min. and B. A. 


30 deg. o min. the fide B.C, will be found 11 
deg. 30, min, 


PROBL. 


Lo 


| 


[ 


The two oblique Angles being giveny 


ſ 
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PROBL.XV. 


to find the Baſe, 
A: the Tangent of one of the Angles is to 
the Cotangent of the other angle;ſo is the 
Radius tothe Coſine of the Baſe. 
So the angle A, being 23 deg. 30 min.and 
the angle B,6 deg.z2 min, the baſe B, A.will. | 
be found zo deg, o min. 


PROBL, XVI. 
The two oblique Angles being given, 
to find either of the ſides. | 
S the ſine of one of the Angles us tothe | 
Coſine of the other angle; f; K the Radi- | 
us.tothe Coſine of the ſide oppoſite to the angle | 


i whoſe Coſete was taken. 


So the angle A. bcing 2; degrees © min. 
and the angle B. 7g deg. 22 min. the fide A. | 
C. will be tound 27 deg, 54 min. | 


In all Sphericall Triangles. 
PROBL. XVII. 


Two Angles and a ſide oppoſed to one | 
| | of them being given, to find the ſide 


oppoſed to the other. 
_ __ 
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' S the ſine of the angle oppoſed to the ſide 

Ah is to the fine of the ſame ſide ; ſo 
zs the fine of the angle oppoſed tothe flde re- 
quired to the ſine of that ſide. 
So in the Triangle A.B.E. of the laſt Dia- 
gram the angle E.being 38 degrees 15 min, 
the {ide B, A..zo degrees 5 min. and the an- 
ele A.23 degrees 30 min,the fide B,E.will be 
tound18, 7. 


PROBL. XVIII. 

T wo fides,and an Angle oppoſed to one 
of them being knowne, to finde the 
Angle oppoſed to the other. 

S the ſine of the ſede oppoſed tothe An- 

"A ole given is to the fine of the ſame An- 
gle, [ois the ſine of the ſide oppoſed to the a+ 
gleinquired, to the ſine of that Augle. 

E xample , Inthe ſaid Triangle A.B.E. the. 
ſaid B A. being 3o degrees © min. the angle 
E. 38 degrees 15 min, and the fide B, E, 18. 
deg. 47 min.the angle A.will be found 23.30. 


PROBL, XIX, 
T wo ſides, and the Angle included 
betwixt them being given, to finde 


the other ſides 


To 
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TY © reſolve this Probleme,it is necell ry 


the angles unknown upon one of thi ſides gi- 
ven ; and by this meanes to change the Tri- 
angle propounded into two Reangle Tri- 
angles. 

For example, the ſaid Triangle A.B.E, be- 
ing propounded , of which the 11des A.B, and 
A.E, as alſo the angle A, are knowne, and 
the ſide B.E. is required, Lerring fall from 
the angle B.the perpendicular B,C, upon the 
fide A.E; by the 5 Probleme of this chaprer 
(for as the Radius isroB A, fo is the angle 
A.to the Perpendicular B. C.) the Triangle 
AB, E, becomes two ReCftangle Triangles, 


ro let fall a Perpendicular from one of 


v7. 4.C. B,and B.C.E. Now the operati- 
on being thus prepared, m the Triangle A.C, 
B, the ſide RA, and the angle a. being known 
the (ide 4.C, may be found by the fourth Pro. 
bleme of this chapter, which being ſubſtra- 
Ged from theilide a.s, the remainder will be 
C, B. viz; one- of the fides of the ReQangle 
B.C.E, and by conſequent in the ſaid Rean- 


leB.C.x, the fides B, c, and C, x, being 
_ndeds , the baſe B.x,(viz. the hide required) 
nay be found by the firſt Probleme of this 
chapter. . | 
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| Sometimes the perpendicalar will fall out 
| of the Triangle propounded;fo if the Trian- 

le 4.B.D, were propounded,the perpendicu- 
lar would fall upon the {ide A.D, being pro- 
longed as farre as the point c. and in this 
Caſe the two Recanglec —_ are A,C.B, 
and Þ,C.B, and therefore the {ide B.D, requi- 
red may bee likewiſe found by the Pro- 
blemes of Reangle Triangles, 


PRO BL. XX. 
T wo ſides, and the Angle included be- 
rwixt them being gruen, to finde 
either of the other Angles. 


| | __ you mult ler fall the perpendicu- 


lar from one of the angles unknowne 
upon the (ide adjacent to the angle required, 
and then reſolveit by the Problemes of Re- 
Aangle Triangles, as before. 


PROBL., XXL 
T wo ſides being given, and one of the 
angles adjacent to the fide an- 


known,to find the ſame ſide. 


letting fall a Perpendicular from the 


L __ 


no His Probleme may berelolved alſo by 


| 


| 104 The Conſtruttion and uſe ; 


angle included bertwixt the two ſides known 
upon the ſide unknowne. 


PROBL. XXII, 

T Wo ſides being given, and one of the 

angles adjacent to the other ſide , to 

fnge the angle included betwixt 
the ſides given, 

Oc the reſolution of this Probleme let 


the Perpendicular fall from the angle 
inquired upon his oppoſite fade, 


\ PROBL, XXl1lI, 

T wo angles being given, and the ſide 
adjacent unto rhem,to finde either of 
the other ſides, 

| far this caſe you mult let fall the Perpendi- 


cular from one of the angles knowne upon 
one of the ſides unknown. 


PROBL:- XXIV, 

T wo angles being given, and the ſide 
adjacent unto them, to finde the 0- 
ther angle, 


This 


; | : of the Logarith, Tables. 205 | 


| 'His Probleme is performed by letting | 
fall the Perpendicular ijrom either of 
the angles known upon his ſubtending fide, 


PROBL. XXV. 

T wo angles being givenzand one of the 
fides adjacent unto the angle wn- 
knoWn, to find the fide acjacent unto. 
the angles given. | 

His Probleme is reſolved by letting, 


fall the Perpendicular from the angle. 
unknown upon the fide required, 


PROBL. XXVI. 

T wo angles being given,and one of the 
ſides adjacent unto the angle nn- 
knoWngto find the ſame angle, 

O reſolve this probleme you muſt ler 


 L fall the Perpendicular from the angle 
unknown upon his oppoſite fide, 


PROBL 


Bt 4 


PROBL. XXVII, 
T he three ſides being known, to finde 


any of the angles, 

Dde the three ſides together,then from 

che balfe fumme ſubſtra& the fide op- 

poſire to the angle required ; this done, the 
proportion will be as followeth, 

x As the Radius is to the ſine of one of the 

ſides, which comprebend the angle required, ſo 

ts the fine of the other ſide that comprehends 

the ſame angle ts a fourth ſine. 

2 As that fourth ſine is to the ſine of the 
halfe ſumme of the ſides. ſo 1s the ſine of the dif- 
ference betwixt the balſe ſumme and the ſide 
oppoſed to the angle required,ts a ſeventh ſine. 

Now if you adde to this ſeventh ſine the 
Radius, balfe the ſumme which accrues upon 
that addition will be the ſine of an arke, 
whoſe complement being doubled, will give 
you the angle you look for. 

Example, In the ſaid Triangle a.B.r, the 
the (ide a B. being 30,0: the lide B.8.18,47. 
and the fide A.E.42,51.I demand the angle 
B. The ſumme of the ſides is g1.38.half of 
this ſumme is 45.49.and theſide A.E 42.51. 


' being \ubſtra&ed from that half ſumme there 


remaines 2.58, for the difference betwixt the 


———_ 
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— 


ſaid. 


——_— A. 


' ſaid halfe ſumme 


then, 


As the Radius 


To the ſine of 


39.0 


So the Sinc of 18.47. 


Tothe fourth Sine. 


IE, 


As the fourth ſine 
To the ſine of 
So the ſine of 


43-49 
2.58. 


To the ſeventh fone 


The Radius 
Tbe ſumme 


The balfe ſumme | 
which being ſearcht in the Table of Sines 
and Tangents will be found the Sine of 28 
degr. 42 min. whoſe complementis 61 deg, 
18, win. which bcing doubled is 12 2 deg.z6 
win. viz, the meaſure of the angle A.B.E, re-" 


quired. 


of the Logarith. Tables, _ 


"ied = 20 


10,0000c0 
9,698970 
— 50708 
19,.2068r3x 
9,206813 


9,206813 
3855588 
8,713952 
13,569540 
9,362727 
10,20C000 
19,362727 
9,681363 


PR OBL, 


—_— 
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PROBL, XXVIII. 
| The three angles being known,to finde 


any of the ſides.” 


| bo in ſtead of the greateſt angle, you take 
his complement to 180 _ , the an- 
gles change them(clves ito tides, and the 
ſides into angles, and by conſequent the __ 
ration will be the ſame with that of the Jaſt 
| probleme, 


IO9 


efzahonofon as hs os afiuarks oft efeos 


AN APPENDIX, 
CONTAINING 
Certaine Rules and Analogies , 


by helpe whereof the Logarith- 
meticall Tables may be yet made 


more uſefull. 


——_— — 


I. In Geometry. 


Probl, r. The Diameter of a Circle | 
being knoWwne, to find the circumfe- 
YeNces 


S 1, is to the Diameter; ſo is 3.1416, 
(whoſe Logarithm is 0, 49715 I )tothe 
circumference, 
Probl. 2. To fiad the ſuperficial content. 
As 1. is to the ſquare of the Diamererſois 
785398 (whoſe Logar. is — 0, 104910)to 
the content, 
Probl.3.Ts fnd the ſide of the ſquare,which 
may be mſcribed within the ſame circle. 
As 


— 


| 


| 
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As 1. is to the Diameter ſo is .707107- 
(whoſe Logar. is — ©,159515)to the fide 
of the ſquare to be inſcribed, 

Probl. 4. Having the circumference of a 
Circle to find the Diameter. 

As 1, is to the circumference,ſfo is.z 18308 
(whoſe Logar, is —— 0,457 15 3)to the Dia- 
"Pro I. 5. To fendethe ſuperficial content 

Probl, 5.To fende ct Tr 

As 1 to the lquareof ee circumference, 
fois.c79578 (whoſe Log, is—-— 1,099207) 
to the content, 

Probl.6.T's finde the (ide of the ſquare which 
may be in{cribed within1t, r 

As 1, to the circumference, ſo is .225078 
(whoſe Logar, is — 0,647 667) to the de 
of the {quare inſcribed. 


fende the Diametey. 

As x. 'to ithe .content .; fo is. : 1.27824 
(whoſe Logar. js 0,4194920).to the ſquare of 
the Diameter. 

Probl..8. Tofpade the Cireumference. 

As 1.tothe content ; ſo;is 112.4664 (whole 
Logar. is1,299211) tothe. ſquare of the 


circumference. 


Knto it. 


Probl. 7. Having the content of a circle to. 


Proþl.g, N'ofond. the, fide of n ſquare equal 
Ex- 


——— 


—_ _—— 
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Extra& the ſquare root of the Canrent gi- 
ven; for that root is the {ide of the ſquare re- 
quired, 

Probl. 16. H aving the Axis of a Sphere, to 
finde the ſuper ficiall content. 

As 1.is to the ſquare of the axis; ſo is 
3.1416 ne Logar, is 0, 497151) to the 
ſuperficial] content. 

Probl. 11. To fixd the ſolid content. 

As 1, to the Cube of the axis;fo is .5 2381 
(whoſe Logar, is —0, 28032 to the tolid 
content, 

Probl, x2. In a wine or Beer veſſell the Di- | 
ameters at the Bongae and bead being hnown, 
fo find the equated Diameter. 

Multiply the difference of the two Diame- | 
ters given by 3; this done, if removing that | 
produt a place rowards the right hand, you | 
deduRt it out of the Diameter.at the bongue, | 
the.remainder will be the zquated Diame- 
ter required, | 

$0 the Diameter at no 25.500 | 
being 25. 50 inches and the Dia- 20.75, 


meter at the 'head 20.75, the 475 
xquared Diameter will be found 1.425 


24.075, as appeares by the opera= 2497.5 
tion hereunto annexed, 
PROBL. 
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Probl. 13.The equated Diameter and length 
of a wine or Beer veſſell being known,to finde 
the content thereof in wine mea[ure. 

Unto the Logarichm of the length and the 
Logarichme of the zquated Diameter(cwice 
repeated)adde the Logarirhm 7531478. this 
done, If you cancell the firſt figure of their 
-| ſamme(towards the left hand Jthe Remainder 
towards the right hand, is the Logarithm of 
the content in wine gallons. 

Probl:1 4.To finde the content in ale meaſure. 

Unto the Logarichm of the length and the 
Logarithine of the zquated Diameter (twice 
repeared) adde the Logarithme 9,460122, 
this done, (if you cancel] the firſt Ggure of 
their ſumme towards the left hand)the Re- 
mainder towards the right hand,jis the Log a- 
rithm of the content in ile gallons, 

If any defire to (ce theſe problemes exem- 
plifyed, let them turne to the firſt chapter 
of my uſe of Logarithmes in Geometry, 


_ IL. In Aſtronomy. 


Probl.15. The ſunnes greateſt declination 
togetber with bis diſtance from the next equi- 
noftiall point being known, to fend bj; preſent 
declination. | 

As 
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ms, 


As the Radius to the Sine of the ſunnes 

diſtance from the next EquinoRiall point 3 

| ſo isthe Sine of the Sunnes greateſt decli- 

| nation to the Sincof the Declinacion requi- 
red; 

Probl. x5. To finde his right Aſcenſion. 

As the Radius to the Tangent of the di- 
ſtance z ſo is the coline of the greneſt decli- 
| nation to the T angent of the right aſcen- 
| fon, 
| Probl. x7. The ſunnes greateſt declination 
| togethiy with his preſent declination being 
| known, to finde his right Aſcenſion. 
| As the Tangent of the greateſt declination 

is ro the Radius; ſois the Tangent ot the 
Declination to the Sine of the right a- 
ſcenfion, 

Probl. 18. The Elevation of the pole toge- 
ther with the ſins declination being known, 
to find how long the ſuz riſeth or ſttteth bc- 
fore or after the hour of ſix, 


Radius ; ſo is the Tangent of the ſunn«s 
; declination to the Sine of the aſceniionall 
'; diflterence between the hour of {ix and the 
ſunnes rifing or letting, 
Probl. 19. To fond the ſnnnes amplitude. 
As the coline of theelevation is to the fine 
| F of 


_———— —— << — - 


As the Cotangent of the Elevation is tothe | 


—_——T 


| 


— — 


TR — 


| 
| 
' 


| 
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of the Declination ; ſo is the Radius to the 
Sine of the armplirude, | 

Probl, 20, The Elevation of the pote,the 
ſunnes greateſt declination and bis diſtance 
from the next equinoftiall point being hnown, 
to finde the amplitude. 

As the coſine of the Elevation is to the 
fine of the ſuns diſtance ; ſo is the fine of the 
ſunnes "_ declination to the amplitude 
required, 


—— —, 


noftiall, by knowing the elevation of the Pole, 
to finde the Stms beight at any time aſſigned. 
As the Radius to the coline of the elevation, 

ſo is the line of the ſunnes diſtance from ſix 
a clock tothe fine of the height required. 

Probl. 22. The elevation of the Pole and de- 
| cltnation of the ſunne being known, to finde 
the [unnes height at the hower of fix. 

As the Radius to the fine of the latitude , 


- ſo isthe ſine of the declination to the ſine of 


the height required. 

Probl. 23. To find the ſmnues height at ay 
time aſſigned. | 

1. Asthe Radius is to the cotangent of the 
Elevation ; ſo is the fine of the Sunnes di- 


L 


which being ſubſiratted our of the Suns di- 
ſtance 


> —_— 


Probl. 21. when the ſunne is in the Equi-* 


ſtance from fix, to rhe Tangenr of an arke, | 


CT —— 
TI 


eee. Me are, 


ance from the Pole, I ſay again, 

2, As the coſine of the arke found is to 
the Coline of the refdue of the Suns di- 
ftarice from the Pole;ſo is the fine of the E- 
levatiante che ſine of the height required. 

Probl. 24. To finde the time when the ſun 
will be due Eaſt and weſt. 

As the Tangent of the Elevation is .to the 
Radius, 'ſo is the Tangent . of the declinati- 
on to the Coline of the houxe from the Me- 
ridiin, 


Probl. 25. To finde:the flunnes beight when 


be commeth'tobe due eaft and weſt, 
As the fine of the elevation tothe Radius; 
fo is the ſine of the declination to the beight 


required. | 
Probl. 26. To findethe Sunnes Azimuth 
at the hoxr of ſix. | 
As the cotine of the elevation is to the 
cotanyent of the declination; ſo is the Radi- 
us to the tangent ofthe azimuth from the 

North part of the Meridian. | 
Prob.27.The complement of elevation, the 
Sunnes diftance ſrom the Pole , and the com- 


| plement of the ſuftnes beight being known , to 


frude the Azimuth. 


ct os eh 
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| 


———————— 


Having added the three given termes goge= | 


ther finde the difterence berwix: their balfe ' 


F2 ſung, 


— ——_—_——___— 


1 
| 
i 
| 
, 


EE. ee _ om ng 


-.o—— 


' the houre required. 
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{urnme,and the Suns diſtance from the Pole; 
this done, the proportions will be as fol- 
loweth. | 

1. As the Radius to the Coline of the e- 
levation ; ſo is the coſine of the height to a 
fourth fine, | 

2, As that fourth ſine is to the fine of the 
halfe ſumme ; (ois the fine of the diflerence 
to a (eventh (ine, unto which if you adde the 
Radivs, halfe that ſumm:e will be the fine of 
an arke, whoſe complement being doubled is 
the azimuth you look for. _ 

Probl. 28. To findethe bour of the day. 

Having added the three given termes tc- 
gether, as bcfore, finde the diffcrence be- 
ewixt their halfe ſumme and the complement 
of the Suns height ; this done, the propor - 
tions will betheſe, 

1, Asthe Radius to the Coſine of the E- 
levation; ſo is the fine of the ſuns diſtance 
from the Pole to a fourth ſine. 

2. As that fourth ſine isto the ſine of the 
halfe ſumme3ſo is the line of the difference 
to a ſeventh fine, unte which if you adde the 
Radius, balfe that ſumme will be the fine of 
cfan-arke, whoſe complement being dou- 
bled and converted into time will produce 


III. In. 
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II. In Dyalling. 


Prob], 29. To make a dired# polar Dyall. 

Havioy aſligned a line drawn in the mid- 
dle of the Plane for the Mcridimn,and ano- 
ther line drawn parallel] unto ic for ſome 0- 
ther hour whicl: may be deſcribed upon the 
Plane, I ſay ; 

I, As the Tangent of that hour is to the 
Radius; ſo is the diſtance of that hour line 
_ the Meridian, tro the height of the 

ile. | 

2, AS the Radius is to the height of the 
ſtile; ſo is the Tangent of any other hour, 
to the diſtance of the lame hour from the 
ſubſtile. 

Probl. 30, A Meridian Dyall. 

Having drawn a line repreſenting part of 
the axis of the world towards a proper lide 
of the plane(according to his ſituation either 
Eaſtward or Weſtward) and affigned that 
line for the hour of fx, the proportions will 
fall out ro be as in the former Problemesfor, | 

1. Asthe Tangent of any hours diftance 
from ſix is to the Radius; ſois the diſtance 
of the hour vpon the Plane from the hour 
line of fix, to the height of theſtile. 

2, Asthe Radius is tothe height of the 
F 3 ſtile 


b 


— 


| 


' 
' 
. 
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Rilez ſo is the Tangent of any other hours 


| given, fois the fine of the Elevation, 10 the 


—_ — — — 


— j 


diſtance from ix, to the diſtance of the ſame 
hour from the fobſt;1e. 


Probl. 31. Anu Horigontall dyall. 
As the Radius to the Tangent of the hour 


"angent of the hour line from the Me- 
ridian. 
Probl, 32. A vertical Dyal. 
As the Radiusto the Tangent of the hour, 
fo is the Cefine of the Elevation to the Tan. 
gent of che hour line from the Meridian, 


Probl. 33. 4 vertical inclining Dyall. 

Having found out the eleyation' of the 
Pole above the Plane according to its incli- 
nation,the proportion will be this; 

As the Radius to the Tangent of the hour, 
ſo is the line of the Elevation above the 
Plane, to the Tangent of the hour line from 
the 4eridian, 

Probl. 34: 4 vertical declining Dyall. 

1. As the Radius to the cotangent of the 
Elevation;ſo isthe (ine of the declination, ro 
the Tangent ofthe ſubſtiles diſtance from 
the Meridian of the place, 

z. As the Radius to the cofine of the de- 

clination, ſo is the Coline of the Elevation, 


ro 


es. At 


| 
TT 


| 
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to the line of the ſtiles height above the 
ſubſtile, | 

3. Asthe fine of the Elevation is to the 
Radius;loisthe Tangent of the declination 
ro the tangent of the inclination of the Me- 
ridian of the Planero the Meridian of the 
place. 


hcight above the ſubſtile, lo is the Tangent 
of the angle at the pole comprehended be- 
tween the hour given and the Meridian of 
the Plane, tothe tangent of the hour lines 
diſtance from the ſubltile, | 

Probl. 35. A Meridian inclining Dyall. 

1. As the Radius is to the tangent of the 
Blevarion; ſo is the fine of the Inclination, 
to the tangent of the ſubſtiles dittance from 
the meridian, 

:. Asthe Radius is to the (ine of the Ele- 
vation;ſo is the Coſine of the Inclination, ta 
the ſine of the ſtiles height above the fub- 


{ſt ile, 


3. As the Cofine ofthe Elevation is to 


' the Ridius; ſois the tangent of the inclina- 
| tion,tothe tangent of the inclination of me- | 


ridians, 
4. As the Radius is to the fine of the ftiles 
height above the ſubſtilezſo is the tangent 
0 


——_ 


7 RY 
4. As the Radius to the (ine ofthe tiles 


j 


_ — — 
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of the angle at the Pole, to the Tangent of 
che hour lines diſtance from the ſubſtile, 

Probl.z6. 4 Polar declining yall. 

1, As the Radius to the hne of the decli- 
nation, (ois the coſine of the Elevation, to 
the coſine of the arke comprehended between 
| the Horizen and the ſubitile, 

2, As the Radius to the rangent of the de- 
clination; ſois the fine of the Blevation, ro 


| 


the Tangenc of the Inclina:ion of meridi- 
ans, which being converted into time ſhaw- 
; eth how many bours the ſubſtile ought to be 
| placed from the hour line of 12. 

3. Asthe Radius is to the tangent of the 
' hours diſtance from: the ſubſtile 3 ſo are the 
parts of the height of the ſtile, to the di- 
ſtance of the ſubſtilez from the bour line rc- 
quired, meaſured by a ſcale of like parts, 

Probl. 37. A declining inclining Dyall. 

1. As the Radius tothe Tangent of In- 
clination to the Horizon, ſo is the Cofine 
of declination, tothe Tangent of the arke 
| of the meridian of the place intercepted be- 
' tween the Horizon and the Plane, which be- 
| ing compared with the elevation of the Pole, 
the diſtance of the Pole from the Plane may 
be thereby readily diſcovered, 


2, As the Radius is to the fine of declination 
from 


t—_ 
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from the verticall : ſois the ſincof inclinat- 
on tothe Horizon, to the Coline of the in- 
clination to the meridian. 

3. As the Radius isto the coſine of in- 


| Clination to the Horizon; ſo is the cotangent 


——c 


of declination , to the tangent of the ark of 
the Plane intercepted berween the Horizen 
and the meridian of the place, 

4. As the Radius isto the fine of the inc)1- 


| nation to the meridian z.ſo is the Tangent of 
' the Poles diſtance from the Plane , tothe 
' rangent of th: ſubſtiles diftance from the 


meridian. 

5- Asthe Radius is to the ſine of the poles 
diftance from the Plane; ſo is the fine of the 
inclination to the meridian, ro the ſine of 
the ſtiles height above the ſubſtile, 

6. As the Coline' of the Poles diſtance 
from the Plane is to the Radius; ſo is the co- 
tangent of the inclination to the meridian, ro- 
the Tangear of the inclination of meridi- 
ans, 

7. As the Radius is ro the (ine of the ſtiles 
height above the ſubſtile;lo is the Tangent of 
the angle at the pole, to the tangent of vhe 
bour lines diſtance from the ſubſtile, 


Fe: IV.In. 
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IV.In Geography. 

Prob. 8.7 wo plaves being propounded,which 
differ onely in latitude; to finde their diſtance. 

1, Whenthe two places are ſcituate under 

theſame meridian and upon the ſame fide of 

the EquinoRiall , Subſtraft the leſſer Lati- 

eude out of the greater ; that done, the remain- 
| der is the diſtance required. 

2. When ove ot the places propounded 
| are ſciruare upon this ſide of the EquinoRtiall, 
{ and the other upon that, and yet bot under 
| the ſame meridian as before; Ade the two 
' latitudes together; this done, their ſumme 1s the 

aiflance required. 
| Probl.z9. Two places which differ onely in | 
lorgitude being propounded,to know their di- 
ſtance, 
' 1, * When the places are both of them ſci- 
| ruate under the Equinotiall ; Subſtralt the 
' Leſſer longitude out of the greater ; this done, 
the remainder 4 the diſtance required. 

2. When the places are ſcicuare under ſome 
paralle] berwixt the EquinoGtiall and one of 
the Poles ; Then, As the Radins is to the c0- 
fine of the common latitude given;ſo is the fine 
of balfe the difference of longitude, to the ſine 
| of balfe the dift ance. 


Probl,1o. 
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Probl. 4>. Two places being given, 4hat 
differ both in longitude and latitude, to finde 
their diſtance. 

1. When one of the places is ſcituate under 
the EquinoRiall ; and the other cowards one 
of therpoles; Then, As the Radius is to the | 


— 


ference of longitude ; ſo is the Cotangent of the 
| Leſſer latitade, ts the Tangent of another arke , 


Coſine of the difference of longitade; ſo is the 
Coſine of the latitude given, tothe coſing of the 
diſtance required. : 

2. When both places are without the E- 
quinoRiall , and towards one of the poles, 
then ; 


I. As the Radius is to the Coſme of the dif- 


which having ſub{trafted our of the comple- 
ment of the greater latitude, retaine the re- 
maining arte thereof, and ſay ; 

2. As the cofine of the arke fouud 5 tothe | 


_—» 


; the leſſer latitude, to the coſme of the diſtance 


Coſine of the atheremaining;ſo 1 the ſoueof 


required. 

3. When both places are without the e- 
quinoQiall, and one of them ſcituate towards 
the North. Pole, and the other rowards the 
ſoerh, | 

1. As the Radius 5 to the Coſfine of the dif- 
ference of longitude , ſo is the Cotangent of one 
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| of the latitndes to the Tangent of another ark , 
which being ſubſtraed out otr' e other Jati- 
tude and 5o degr. added together;ſay again, 
2. As the coſine of the arke found, ts the 
£0ſcne of the ark remaining 3 ſo us the ſive of the 
latitude f(t taken, ts the coſine of the diftance 
required. 
| V. In Navigation. 


| Probl.41. The latitudes of two places be- 
ing known, to find the Meridionall difference 
of the ſame latutndes. | 

1, When one of the places is ſituate un- 
der the EquinoQtiall, and the other withour, 
| the degrees aud minutes (in the Table folow- 
ing) anſwcring, to the latitude of that other 
place are the meridionall difference of thoſe la- 
| citudes. 
| 2, When both the places have Northerly 

or Southerly latitude, 1f you ſubſtratt thede- 
| grees and minutes(in the Table) anſwering to 
the leſſer latitude out of thoſe anſwering to the 

greater latitude , the remainder u the meridio- 
zall difference required. 

3. When one of the places hath Sontherly 
| 2nd the other Northerly latitude ; The ſum 
of the aumbers anſwering to theſe lalit udes, is 
| the Meridionall difference defrred. 
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| Probl. 42. The latitudes of tx two 0 places ” 
getber with tbeir difference of longitude, being 
known, te find the Rumb airefling from the 
one to the other. 

As the Merid{onall difference is to the dif- 
| ference of longitude;fois the Radius to the 
rangent of the Rumb. 

Probl. 43. Zy both latitudes and Rumb, to 
fiude the diſtance upon the Rumb, : 
As the coline of the Rumb, to the true diffe- 
rence of Jatitudes ſo is the Radius co the di- 

ſtance required, 

Probl, 44. By both latitudes «xd Rumb , 

.| to finde the di ference of lovgitude. 

As the Radius is tothe Tangent \of the 
Rumbz(o is the Meridionall difterence of the 
_ s,tothe difference of the Tongitude re- 

wire 
" Probl. 45. By both latitudes and diſtance , 
ro find the Rumb. 

As the diſtance is to the difference of lati- 
| tude;ſo is the Radiusto the Coſine of the 

Rumb. 
| Probl, 46, By one latitude, diftance,and 
| Rumb, to finde the other latitude. 
| As the Radius is to the Cofine of the 
| Rumb; ſois tlc diſtanceto the true diffes 
| rencc of }atitude. | 
| FINIS. 


On BISSS Os. = <p 


| 
| 
|; 
| 


8283888880480. 005 | 


LONDON, 

Printed by Mzles Fleſher and are to 
be ſold by Philemon Stephens 
at his ſhop at the ſigne of 
- the Golden Lion in S. 

| Pauls Church-yard. 
| I648. 


CE EE ee THE 


